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GENERAL CONTRACTOR 
Stock Construction es 
Vew York, N. Y 


STEEL CONTRACTOR: 
American Bridge Co. 
Ambridge, Pa. 






ENGINEERS 

Howard, Needles, 
Tammen ¢ Bergendoff 
Vew York, V. y ° 
ARCHITECTS 

Alfred Fellheimer 


Steward Wagner 
Vew York, \ } 
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Raymond SALUTES | 
™ NEW JERSEY TURNPIR | 
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RAYMOND IS PROUD to have played a vital part in the creation of this fabulous new cross- 
state highway. The railroad overpass near Ridgefield, N. J., is just one of 
several projects on the Turnpike that rest on Raymond Piles. 778 Raymond Pipe 
Step-Taper Piles driven for 11 piers and 2 abutments, with an average length of 
120’ and a total footage of 93,283’ were used on this overpass—just another example 
of the part Raymond is playing in building tomorrow’s world today. 





SCOPE OF RAYMOND’S ACTIVITIES : me Y BRANCH OFFICES in the 
Soil Investigations, Pile and Caisson oe one 
principal cities of the 


United States and Central 


» 
Raym 0 n q and South America. 


CONCRETE PILE CO. [i a 


140 CEDAR STREET + NEW YORK 6, N. Y. 


Foundations, Underpinning, Harbor and 
River Improvements and Cement-Mortar 
Lining of Pipelines by the Centriline 


and Tate Processes 
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When plans and specifications are 
completed for structures calling for 
structural steel, Allied is equipped to 
fabricate it. Three large shops with 
identical equipment are prepared to 
show you new speed in fabricating 
the steel and delivering it on loca- 
tion. Erecting crews know the short- 
cuts to get the structure up fast. 


If your plans are in the talking 
stage, you are invited to consult 
with our engineers. 
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he ® Clinton Bridge Corporation 
® Gage Structural Stee! Corporation 
j ® Midland Structural Stee! Corporation 


Fabricators and erectors of structural steel for highway and railroad bridges; Industrial. office, school, and government buildings; Airport structures; Harbor facilities. 
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The Wonder Grease for Concrete Forms 


EGARDLESS of whether you use steel or wooden forms for concrete work — you OILS and 
R can apply Globe Form Grease by spray, brush, or swab. This time-tested GREASES 
paste emulsion will reduce peeling and pitting to a minimum when forms are for every purpose 
removed, and practically eliminate patching. DIESEL 

Due to its special adhering qualities, Globe Form Grease requires only a thin STEAM 
coating for utmost effectiveness. In fact, one gallon adequately covers approxi- AUTOMOTIVE 
mately 200 square feet! And in addition — Globe Form is stainless, leaves a whiter Write for descriptive 

a = booklet of all Borne, 
smoother surface, and eliminates the need for painting. Serymeor prodéat. 


Facilities are 


ak “aaa” 
BORNE, SCRYMSER COMPANY = cuzwseta.n - cuarorte.nc. - 
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Why not write for full particulars today? Once you use Globe Form Grease, N 
you'll understand why engineers and contractors hail it as the “wonder grease” [¢, 7, 874) Our Laboratory 


for concrete forms. (R 














Beneath the surface of this undisturbed street 
in Washington, D. C. men are at work . . . 
reconditioning water pipelines with the 
Centriline process. Above ground, traffic 
flows smoothly . . . unobstructed by the usual 
men, machinery and excavations. 

Because the Centriline process centrifugally 
applies cement-mortar lining to pipes in place, 
excavation time, overall costs and interruption 


2,298,688 FEET 


CIVIL ENGINEERING * May 1952 








...MEN AT WORK! 


to street traffic are kept at an absolute minimum. 
Couple these advantages with the fact that 
Centrilining permanently prevents corrosion and 
tuberculation, increases carrying capacity, 
reduces pumping costs, gives new pipe service 
at a fraction of the cost of new pipes, and 
you have the reason why more and more 

city engineers and officials are specifying 
Centriline for their pipeline projects. 


CEMENT-MORTAR LININGS FOR PIPES IN POSITION 


OF EXPERIENCE 


CENTRILINE CORPORATION 


A subsidiary of Raymond Concrete Pile Company 
140 CEDAR STREET, NEW YORK 6, N. ¥. 


Branch Offices in Principal Cities of United States and Latin America 





ON THE WEST COAST, WRITE PIPE LININGS, INC. P. O. BOX 3428, TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 
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Choice of the Nations Fleet Owners 


EVERY CONTRACTOR 


GENERAL CONTRACTORS 


NAME 
Abernathy, ¥. J 
Ace Construction Company 
Amis Construction Company 
Anderson & Gregory 
Arborio, Inc. John 
Armston Company, WH. 
Armstrong Company, ) DO. 
Arute Brothers 
Asphalt Paving Company 
Atkinson, Guy F 
Atlas Constructors 
Baw & Company, Roy L 
Beard Construction Co 
Best anc Bartel! 
Bianchi and Co., inc. C 
Blaw- Knox Construc Company 
Bloomer & Son, John S 
Blythe Bros. Company 
Braden Constr Company 
Brewster & Son, inc, G M 
Brown Brothers 
Brown Construction Company 
Brown Constr. Co., G 
Brown and Root, inc 
Broyhill & Sons, MP. 
Campanetia & Cara: 
Campbell & Cothns 
Chessher, Ben 
Cianchette, J. ® 
Clarkson Constr. Company 
Colinas and Sons, Wm 
Construction Aggregate 
Cordell & Johnson 
Crawley Constr. Co, P_E 
Dautenbach, Wm 
Davis Construction Corp 
Dickinson, W. M 
Delta Drainage & Const Co 
DeNicota Contracting Co 
DeSalvo Construction Co 
DeShong. Leno 
Devoss Brothers 
Orckerson & Winkleman Co 
Easley Construction Co 
Eckdahi, Hiding 
Farino Equipment Company 
Fisher Construction Co 
Fisher Contracting Co 
Foley Brothers 
F and S$ Contracting Co 
Fuller Dawes 
Funderburk Constr Company 
General Construction Co 
Gibbons & Reed Const Co 
Gilbane Buriding Co, Inc 
Gilbert Engineering Co 
Gilliland, Witham 
Gillissee, John and Paul 
Good Construction Co, C. W 
Granite Construction Co 
Gray, inc., Leo C 
Green Construction Company 
Griths, Wm. C 
Griffith Company 
Gurthrie Constr Company 
G and Z Contracting Co 
Mable £ 
Hall, Fred 


Halverson Construction Co, C. M 


Halvorsen Const Co, 4 
Hamann, Walter 
Harlan Construction Co. 





Memphis, Tennessee 
Omaha, Nebraska 
Oklahoma City, Oklahoma 
Nashville. Tennessee 
Poughkeepsie, New York 
Dunedin, Florida 

Ames, lowa 

Meridan, Connecticut 
Jacksonville, Florida 
San Francisco, Califorma 
New York City, New York 
Spokane, Washington 
Shelton, Connecticut 
Cincinnati, Oto 
Framingham, Massachusetts 
Pine Bluff, Arkansas 
Appleton, Wisconsin 
Charlotte, North Carolina 
Griswold, lowa 

Bogota, New Jersey 
Memphis, Texas 

Pueblo, Colorado 
Glenburn, Califorma 
Houston, Texas 
Arhngton, Virgima 
Hillserove. Rhode Island 
Fargo, North Dakota 





Kansas City, Missouri 
Fargo, North Dakota 
Newark, New Jersey 

San Diego, Califorma 
Cambridge City, Indiana 
Mankato, Minnesota 
Hicksville, Long island,  Y 
So. Charleston, West Virgina 
Greenville, Mississipp: 
Garden City Park, L. 1. NY 
Redwood City, Catitorma 
Plant City, Florida 

Grand Island, Nebraska 
Savannah, Georgia 
Marion, Kentucky 
Cumberland, towa 
Jamaica, L. |, New York 
Cinconnati, Oto 

Phoena, Arizona 

St. Paul, Minnesota 
Butte, Montana 

Newport, Kentucky 
Arlington, Washington 
Seattle, Washington 

Salt Lake City, Utah 
Providence, Rhode Island 
Statesville, North Carolina 
Alpena, Michigan 

Grand Rapids, Michigan 
Lancaster, Pennsylvana 
Watsonville, Calhiorma 
Dewitt, New York 
Oaktown, Indiana 

Bagley. Minnesota 

Los Angeles, California 
Spokane, Washington 
Memphis, Tennessee 








Va 

Portland Oregon 
Spokane, Washington 
Richardton, North Dakota 
Republican City, Nebraska 


GENERAL CONTRACTORS 


NAME 

Hawthorne, Robert 
Hendrickson Brothers 
Hertford Construction Co. 
Hicks, Harry D 
Hite, Henderson 
Highum and Wondra 
Hodgman and Son. W 
Holloway and Thompson 
Hubner, C. L 
Hulme Constr. Co., Charles 
Hunt Constr. Co., Arion 
Hunter Construction Co 
inter-City Sand & Gravel Co 
James Constr. Co., Guy 
Jarrell, L L 
Jetters, tac, PR 
Jurgensen. John 
Kawano and Nishida 
Keetey Construction Company 
Kluck Construction Company 
Kraus Company, Samuel 
Kuykendall, Crockett 
Kuykendall, J. A 
Langenteider & Son, inc, C.J 
Langey, Robert 
Latin-American Eng'g Service 
Lee Umon Contractors 
Lively & Lindsay 
Logan & Sons, W. E 
MacDougaid Constr. Company 
Mackie Const. Co., Arthur 
Madison Constr Company 
Mahoney, }. T 
Mangum, C. C 
Maver and Otto 
McCarthy- Poh! Constr. Co. 

Deamon, George 
McDonald and Kruse 
McGraw Construction Company 
McGraw & Company, tH 
McHarg, Foster 
Mciver Construction Company 
McKee Construction Company 
Metcalie Hamilton Company 
Miller Excavating Company 
Miths Construction Company 
Milts Company, Raiph E 
Mittry Constructors 
Moorman & Son, J. W 
Morrison- Knudson Const Co 
Morrissey, inc. James 
Moss: Thornton Co., Inc 
Muehienbeck, Wm. J 
Mulligan Brothers 
Nelson, W. F 
North Atlantic Constructors 
Oahu Construction Company 
Oliver, Russell 
Olson & Sons, G A 
Osburn & Co., inc: HT 
Patterson Construction Co 
Perry Construction Company 
Petritio, inc, Edward 
Pioneer Constructors 
Poh Constr. Co., Jos. L 
Poot Construction Company 
Porter. DeWitt Constr Co 


Price, Osborne, Osborne, & Metson 


Pullen and Owens 

Rankin and Wilhams 

Rapone Contracting Company 
Rayn & Sons, P. W 


Philadelphia. Penmpteate 
Valley Stream, L. 1, N.Y. 
Herttord, North AS 
San Gabriel, Califorma 
Bardstown, Kentucky 
Blooming Prairie, Minnesota 
Fawmont, Minnesot: 

Detroit, Michigan 


Great Bend, Kansas 

East Omaha, Nebraska 
Ada, — 

Eugene, Orego 

Oklahoma City. Oklahoma 
Whistler, Alabama 
Toleco, Oho 

Newton, Ohio 

Hilo, Territory of Hawaii 
Clarksburg, West Virgima 
Appleton, Wisconsin 

St ~_ Missouri 





Baltimore, iertend 
Brenham, Texas 

San Antomo, Texas 
Noszon, Montana 
Durango, Colorado 
Muskogee, Oklahoma 
Atlanta, Georgia 
Baltimore, Maryland 
Edwardsville, Hhnors 
St. Louis, Missouri 
Raleigh, North Carolina 
Sac City, 'owa 

Nevada, Missour: 
Erwinville, Loursiana 
Los Angeles, Califorma 
Middletown, Oho 
Paducah, Kentucky 
Riverside, Cahforma 
Sinton, Texas 

Jackson, Alabama 
New York City, New York 
Omaha, Nebraska 
Omaha, Nebraska 
Salem, Virgima 











Los Angetes, Califorma 
Muskogee, Okishoma 
Boise, Idaho 


Philadeipnia, Pennsylvama 
Leeds, Alabama 

Saginaw, Michigan 
Greenville, Kentucky 

San Diego, Califorma 

New York City, New York 
Honolulu, Territory of Hawaii 
Colburn, idaho 

Marshall, Minnesota 
Frankho, Pennsytvama 
Monongahela, Pennsylvama 
Scranton, Pennsytvama 
Yonkers, New York 

Tuscon, Arizona 

St. Lows, Missouri 
Shawnee, Oklahoma 
Poplar Bluff. Missouri 
Lynchburg, Tennessee 
Nashville, Tennessee 
Pearsall, Texas 

Hicksville, L. 1, New York 
Janesville, Wisconsin 


GENERAL 


NAME 
Rexroth & Rexroth 
Rider, Orval 
Ruby Construction Company 
Ruth Construction Company 
Rutherford Corporation 
Ryan Construction Company 
Salvucci, Peter 


Schlessinger and Patterson 
Schutz Contracting Co., John 
Scott, inc, WH 
Sharrock & Pursel 
Silver State Constr. Co 

™ Construction Co, Inc 
Smatiey, 0 
Smith Construction Company 
Smith, Odle, and Smith 
Snare Corporation, Frederick 
Soto Constr. Company. Jos 
Steers Grove 
Steinkamp, inc., E 
Stewart, Howard 
Stone City Constr. Company 
Stovall, RB 
Stuart, ). 0. and CM 
Suettenfuss. James 
Tangmo Construction Company 
Teer Company, Netlo L 
Techert & Son inc 
Tenaku, J. 
Texas Construction Company 
Thompson, C 
Thornburg, Vance 
Tomlinson, T. & 
Torrington Construction Co 
Tower Contracting Co., Doug 
Trisdale, inc, J. H 
Turpin & Stewart 
Vecetho and Grogan 
Vinnell United Bell Company 
Wartes, Lacy 
Wermmont, John 
Wester Construction Co 
White Oak Excavators 
Winkelman Co., inc, 0. W 
Wright Contracting Company 
Wright, John 0 
Wyner & Company, tnc., Gil 
Zara Contracting Company 


M 
NAME 
Allen Brothers 
A & Hi Coal Co 
A. & P_ Mining Co. 
Bitner Fuel Co 


Biaw & Oldham Construction Co 


6 & M Coal Co 

Bolling Construction Co. 
Bortz & Bortz Coal Co 
Bowling, Tyler 

Brown, Earl M 

Calvert & Youngblood 
Casetia Coal Co 
Cleghorn, L. E 
Cleveiand Cliffs Mining 
Coal Strippers, Inc 
Compass Coal Co 
Consolidated Coal Co 


LISTED HERE OWNS A 


CONTRACTORS 


Bakersfield, Califorma 
Yuma, Arizona 
Madisonville, Kentucky 
Scottdale, Pennsylvania 
Oakland, Califorma 
Evansville, Indiana 
Waltham, Massachusetts 
Binghamton, New York 
East Hartford, Connecticut 
Del Norte, Colorado 
Chandler, Anzona 
Garden City Park, L. 1. AY 
Frankha, Virgema 
Casper, Wyormng 

Fallon, Nevada 
Providence, Rhode Isiand 
Sabina, Ovo 

Petham, New York 
Muskogee, Oklahoma 
New York City, New York 
San Jose, Califorma 
New York City, New York 
Los Angeles, Califorma 
Brookville, Indiana 
Bedford, Indiana 

Dallas, Texas 
Washington, D. C. 
Bianco, Texas 

Missoula, Montana 
Durham, North Carolina 
Sacramento, California 
Hilo, Territory of Hawai 
Dallas, Texas 

Paris, Texas 

Payoma, Colorado 
Doyline, Loursiana 
Oneonta, New York 
Homestead, Florida 
Martin City, Montana 
Cincinnati, Oo 

Beckley, West Virgima 
Trenton, Nebraska 
Lubbock, Texas 

Auburn. lowa 

Buggs Island, North Caroles 
Plainville, Connecticut 
Syracuse, New York 
Columbus. Georgia 
Talco, Texas 

Maiden, Massachusetts 
Hewlett, L. L., New York 


INING 


Oliver Springs, Tennessee 
Shianston, West Virgina 
Enterprise, West Virgima 
Jane Lew, West Virgima 
Pound, Virgima 
Weedville, Pennsylvania 
Pound, Virgima 
Stonebdoro, Pennsvivama 
Bluefield, West Virgima 
Clearfieta, Pennsylvania 
Trafford, Alabama 
Buckhannon, West Virgina 
Clarksburg, West Virgima 
Nashwauk, Minnesota 
Weston, West Virgima 
Philpp:, West Virgima 
Jenkins, Kentucky 








NAME 


Coronet Phosph: 
C&P. Coal Co 
Daugherty Coal C 
Deanvilte Coal Co 

Drummond Coal | 


Snyder Brothers 


Trotino Bros. | 


Whitaker Coal C 
Yates Coal Co 


Brown and Ber 
Brown Tie and 
Buck Mountain 
Cal-ida Lumbe 
Cawrse Lumber 


INTERN. 








Island 


~aroling 





FLEET OF BIG RED 


AME 
Phosphate Co. 
C&P. Coal Co 
Daugherty Coal Co 
Deanvilte Coal Co 
Qummond Coal Co., H. E 
ford & Gaskill 

Galloway Coal Mining Co 
Georgia Kaolin Co 

easy Ridge Coal Co 
Hanna Coa: Co 


ef 
imperial Coal and Construction Co 


Kelly Coal Co. 

Liles and Son, #. B 
Mays Coal Co. 
Carrell & Grimes 
MComas Berkley 


Michigan Limestone & Chemical Co 


Mottern, Harry 

Nashville Coal Co 

New Shawmut Mining Co 
Omo River Collenes 
Obver tron Mining Co 


Pendergrass, Zeb 
Pheips Dodge Corp 
Prckands Mather Co. 
Putman & Greene 
Quinn, Ted 

Rardin Bros 

R &V. Contracting Co 
Sanbrac Coal Co 
$8.45. Co. 

Scott Coai Co 

Shatzer, Robert 
Sherman, Joe 

Snyder Brothers 
Stripping Contractors 
Trotino Bros. Inc 
Truax-Traer Coal Co 
Us:betlh Coal Mines 
Wabash Ridge Corp 
Walls & Sons Coal Co. Charles 
Whitaker Coal Co. H. B 
Yates Coal Co 


LOGG 


NAME 
Abaco Lumber Co 
Anderson, Mel 
Arch Cape Logging Co 
Arrow Milts 
Bohemia Lumber Co 
Brown and Berri: Timber Co 
Brown Tie and Lumber Co 
Buck Mountain Logging Co 
Cal-ida Lumber Co 
Cawrse Lumber Co 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 





MINING 


Plant City, Florida 
Fawmont, West Virginia 
Terra Alta, West Virginia 
Weston, West Virginia 
Jasper, Alabama 
Greensboro, Pennsylvania 
Carbon Hill, Alabama 
Atlanta, Georgia 
tronton, Oto 
Adena, Ohio 
Hibbing, Minnesota 
Cumberland, Maryland 
Rupert, West Virgima 
Beelick Knob, West Virginia 
Winona, West Virgima 
Clarion, Pennsylvania 
Sanders, Arizona 
Scottown, Ohio 
Rogers City, Michigan 
Liberty, Pennsylvania 
Nashville, Tennessee 
Weedsville, Pennsylvania 
Columbus, Oho 
Coleraine, Hibbing 

&Va., Minn 
Rainetie, West Virgima 
Douglas, Arizona 
Hibbing, Minnesota 
Osceola Mills, Pennsylvania 
Sterhing Run, Pennsylvania 
Akron, Ohio 
Clarksburg, West Virgima 
Pittsburgh, Pennsylvama 
Pottsville, Pennsylvania 
Clarksburg, West Virginia 
Philipp:, West Virgima 
Hawthorn, Pennsylvama 
Cowansville. Pennsylvama 
Clearfield, Pennsylvama 
Mt. Hope, West Virgima 
Pincknevville, Ithmors 
Healy River, Alaska 
Rasselas, Pennsylvama 
Olver Springs, Tennessee 
Norton, Virgima 
Ashland, Kentucky 


NG 


Nassau County, Bahamas 
Weaverville, Califorma 
Tillamook, Oregon 
Eureka, Calitorma 
Cottage Grove, Oregon 
Bodega Bay, California 
McCall, idaho 

Shelton, Washington 
Dowmeville, Calitorma 
Myrtle Point, Oregon 





NAME 
Clackamas Logging Co. 
Coastal Plywood Co. 
Denny Logging Co 
DeVilbiss, C. Dudley 
Fisch Logging Co 
Fiodin Lumber Co. 
Ford, Donald A. 
Freesch Oil Co. 
Gooch Logging Co. 
Hammond Lumber Co. 
Hines Lumber Co. 
Ladew Timber Co. 
Long-Bell Lumber Co. 
Marenakos Logging Co. 
Matheney, S. P 
McCallie Logging Co., B. L 
McCalhe Bros. Logging Co 
McNutt Bros. Construction Co 
Michigan-Califorma Lumber Co 
Mortensen, Inc., Lee 
Neils Lumber Co., } 
N.S.P Logging Co. 
Opperman, Ralph 
Paul Bunyan Lumber Co 
Portiand Creek Logging Co. 
Potlatch Forests, Inc. 
Rasor Logging Co. 
Rayomer, Inc 
Russell & Sons, V. &. 
Russell & Gillette 
Schuler Construction Co., J F 
Siusiaw Forest Products Co 
Smith Lumber Co., Ralph | 
Smith, Ralph 
Snoquaime Falls Lumber Co 
Stoddard, Roy 
Sweet Brothers Lumber Co 
Ulrich, Witham 
Union Lumber Co. 
Vosbury & White 
Westside Lumber Co 
Wyerhaueser Timber Co 
White River Lumber Co 
Willamette Valley Lumber Co 
Wooley, Harold 


PIPEL 


NAME 
Anderson Brothers 
Anderson Construction Co 
Associated Pipe Line Corp 
Bechtel Corp 
Bishop and Lock 
Britton Contracting Co 
Burden Construction Co., 0. R 


INTERNATION 


LOGGING 


Portland, Oregon 
Cloverdale, California 
Willamina, Oregon 
Ukiah, Califorma 
Arcata, Califorma 
Thompson Falis, Montana 
Uk:ah, Califorma 
Bonners Ferry, idaho 
Lyons, Oregon 
Trimdad, California 
Westfir, Oregon 
Orick, Catiforma 
Vaughn, Oergon 
Renton, Washington 
Sublimity, Oregon 
Eugene, Oregon 
Lebanon, Oregon 
Eugene, Oregon 
Camino, Calif 
Roseburg, Oregon 
Libby, Montana 
Coquille, Oregon 
Qualala, Calitorma 
Susanville, California 
Oakland, Oregon 
Lewiston, Idaho 
Eugene, Oregon 
Sapho, Washington 
Valsetz, Oregon 

Cle Elum, Washington 
Rotbinsville, North Carolina 
Mapleton, Oregon 
Anderson, Califorma 
Tillamook, Oregon 
Snoquaime Falls, Washington 
Fort Bragg, California 
Eugene, Oregon 
Spokane, Washington 
Fort Bragg, Califorma 
Alsea, Oregon 
Tuolumne, Califorma 
Tacoma, Washington 
Enumclaw, Washington 
Dallas, Oregon 
Drain, Oregon 


INE 


Houston, Texas 

Salem, Iihnors 

Houston, Texas 

San Francisco, California 
Dalles, Texas 
Washington, Pennsylvania 
Wichita Falls, Texas 





AL TD-24s 





PIPELINE 


NAME 
Fulton, R. H 
El Paso Natural Gas Co. 
Gentry Construction Co, HL. 
Mahoney Contracting Co. 
Midwestern Constructors 
Morrison Construction Co. 
Oklahoma Construction Co. 
Price Company, H C 
Saigh Company, N. A. 
Smith Contracting Co. 
Smith Contractor Corp. 
Texas-Louisiana M. K. 


Lubbock, Texas 
E! Paso, Texas 
Jackson, Mich. 
Lansing, Michigan 
Tulsa, Oklahoma 
Austin, as 
Dallas, Texas 
Bartlesville, Okla 
Campbelisville, Kentucky 
Ft. Worth, Texas 
Altavista, Virginia 
Ft. Worth, Texas 








MISCELLANEOUS 


NAM 
Alaska Road Commission 
Baltimore, City of 
Bethienem Steel Co 
Commonwealth Edison Ca 
Consumers Power Co 
Dane County Highway Dept 


DuPont, E. |. deNemours & Co., inc 


Duquesne Light Co 

Kehaha Sugar Co., Ltd 

Lone Star Stee! Co 

Niagara Mohawk Power Corp 


Northern Indiana Public Service Co 


Public Service Co., No. Iilinors 


Sheboygan County Highway Dept 


Tennessee Coal and iron Co 
Tennessee Valley Authority 


U. S. Atomic Energy Commission 


U. S. Engineers 


Alaska 
Baltimore, Maryland 
Bethlehem & Steelton, Pa. 
Chicago, tilinors 
Jackson, Michigan 
Madison, Wisconsin 
Wiimington, Delaware 
Pittsburgh, Pennsylvania 
Kehaha, Kauai, T H 
Lone Star, Texas 
Albany, New York 
Gary, indiana 
Chicago, tlinois 
Sheboygan, Wisconsin 
Fairfeia, Alabama 
Knoxville & Chattanooga, 
Tenness 
Oak Ridge, Tennessee 
Tulsa, Oklahoma 


W. Virgima State Road Commission Charleston, West Virginia 


CANADIAN CONTRACTORS 


NAME 


tron Ore Company of Canada, Ltd. Montreal 


Bel! Asbestos Corp 
Fraser Brace Ltd 
Shawinigan Power, Ltd 


Mcf artand Construction Co., Ltd 
Ontario Hydro Electric Commission 


Peel Construction Ltd 
Carter Construction Ltd 
Wasson Coal Stripping 
Sten Peterson 

Bid Construction Ltd 


Morrison- Knudson (Canada) Ltd 


Alaska Pine Ltd 

Steeprock Iron Mines Ltd 
Aluminum Co. of Canada 
Celanese Corp. Ltd, of Canada 


Asbestos, Quebec 
Montreal 

Montreal 

Picton, Ontario 
Toronto 

Brampton, Ontario 
Toronto, Ontario 
Minto, N. B 
Winnipeg, Manitoba 
Regina, Saskatchewen 
Vancouver, B. C 
Vancouver, B. C 
Steeprock, Ontario 
Montreal, Quebec 


The list of TD-24 fleet owners is growing every day, as is the vastly longer list of owners of single TD-24 
tractors. For this reason the above list is not complete. if you're a TD-24 fleet owner whose name is missing, 


INTERNATIONAL 


we'll catch you next time. 











POWER THAT PAYS 





Dewatering fine soils is $. 0. P.” 


for MORETRENCH 





= eo —_ 
OP = . os 
This is the Watchemoket Pumping Station in East 
Providence, R.I. Twenty-two feet of water in ex- 
tremely fine sand and cloy presented a pumping 


CONTRACTO i a problem .. . 
con ppiti Weiks On May 31st pumping started at 2 P.M. 


“ 
auch fOr il! On June Ist, C. L. Guild Construction Co., 
“We Inc., E. Providence, was excavating “in the 
MORETRENCH ail 


The Moretrench combination of expert planning, careful installation, 
and superior equipment gets results every time. 
To guarantee your profit on a wet job, pump with Moretrench! 


Ve) ian tdta. CORPORATION 
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RECLAIM WORN-OUT 


Surface Material on 


BITUMINOUS ROADS 


wih AYSTER' 
Grid Roller 






On this black top salvage job in 
California, Hyster Grid Roller and 
Caterpillar Motor Grader did in 10 
HOURS what it would have taken 
7 or 8 DAYS to do with old methods. 







BITUMINOUS ROAD SALVAGE has been revolutionized 
by the Hyster Grid Roller. Now it is economically pos- 
sible to salvage, rejuvenate and use the old, worn-out 
surface material for re-laying the new road surface. 

The procedure: (1) SCARIFY or rip up the worn sur- 
face; (2) PULVERIZE—Grid Roller reduces chunks to 
original loose road mix; (3) PREPARE BASE — com- 
pact with the Grid Roller; (4) LAY DOWN new surface, 
using salvaged road mix material, and rolling out with 
Grid Roller; (5) TURN OVER TO TRAFFIC. 

From coast to coast CITY, COUNTY, STATE, FED- 
ERAL and PRIVATE ROADS are being reclaimed at 
great savings in time, oil, material, labor and equipment. 
The nature of the job determines whether the Grid Roller 
should be towed by a motor grader or tractor. 

See your Caterpillar-Hyster dealer. Write for literature. 


HYSTER COMPANY : 


2999 N.E. CLACKAMAS ST., PORTLAND 8, OREGON 
1899 NORTH ADAMS STREET, PEORIA 1, ILLINOIS 
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Start with a parallelogram somewhat like 
this. Visualize one of its short sides 
anchored to the top of a drawing board 
parallel to your base line, and let the 
remaining three sides be free to move 
together. Add a projecting straightedge 
to the bottom side as shown, and it will 
theoretically stay parallel to the base line. 
Parallel lines could be drawn anywhere 
within the shaded area above. But clearly, 
that field of action is too limited. 


a 


To obtain parallel motion over the en- 
tire working surface of the board, a 
second parallelogram could be coupled 
to the bottom of the first so that both 
have one short side in common. An ele- 
mentary drafting machine would result 

. at least in principle. In practice, it 


would fall short because the slightest 
play at any of its 8 joints would create 
gross error at the straightedge. 


a FIXED 


What is needed is a better mechanical 
design based on the same parallelogram 
principle. Take a pair of rotating drums, 
connect them with a tight steel band, and 
the assembly, will behave like a parallel- 
ogram if the drum diameters are equal. 
Now couple a second band-and-drum 
assembly to the first in such a way that 
they have the middle drum in common 

. and you have the basis of a modern 
drafting machine. 
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The band-and-drum machine, with all 
three drums of precisely equal diameters 
and with bands which will not slip, will 
draw absolutely parallel lines over the 
entire working area. But if the drum 
diameters are not equal, the parallelo- 
gram principle is violated and the ma- 
chine cannot draw parallel lines. The 
greater the difference in diameter the 
more the lines will be out of parallel. 











Here, in exaggerated form, is what hap- 
pens when two of the drums are not 
equal in diameter. This could occur in 
either arm of the machine, conceivably 


in both arms with the errors being addi- 


tive. From this it is clear that a central 
factor in the accuracy of a drafting ma- 
chine is the accuracy of all drum diam- 
eters. That is why K&E goes to very 
extraordinary lengths in this regard in 
building PARAGON Drafting Machines. 


These basic principles and the advanced engineering design in the 


PARAGON combine to give you the finest in drafting machines. You 


realize this as soon as you place your hand on the controls. 


The scales rotate freely with the lightest pressure on the protractor 


control ring. Release it and they are locked at the nearest 15° position. 


Intermediate angles are easily set. 


Another PARAGON feature is the open center construction of the 


arms. Even when they are twisted by lifting the head of the instrument 


off the board, it is impossible to disturb the factory-set band tension. 


Ask your K&E Distributor or Branch to tell you about other PARA- 


GON features or give you an actual demonstration. 


Kee 









An engineer without a K&E Slide Rule is like 
a doctor without a stethoscope. It’s the 


badge of the profession . . . with good 
reason. The first American-made slide rule 
was a K&E, and generations have known 
these rules for their precision, readability 
and velvet-smooth operation. They come in 
all types. 





After you've once used a K&E MOTO- 
RASER,t you’d no more go back to hand 
erasing than you'd take to drawing with 
your gloves on. With MOTORASER you can 
either pin-point your objective, or cover a 
larger area without damage to the drawing 
surface. Runs on 110 volt 60 cycle AC, or 
DC with an inexpensive adapter. 

tTRADE MARK 
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Under the head tower, this G-E 75-hp wound-rotor induc- 
tion motor is one of two that drive the tower. Motors for 
head and tail towers are controlled by a single master Ame 
switch in the operator's station 
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Cableway head tower, and tail tower across the canyon, are both driven on straight 


porallel tracks by G-E drives. Another set of towers for the service rig operates on 
the same tracks. Main cableway was built by Willamette Iron and Steel Co 
—" pro} 


C bl t “ t | | | 
+ | — = : floo 
A eC rica Tower alignment is maintained automatically. This selsyn d 
ses * generator, connected to a head-tower wheel, and , an 


another on the tail tower, feed signals to a differential fort 


At Pine Fiat Dam, G-E drives for movable head and tail towers selsyn which controls speed of the tower-drive motors. 
prevent skewing, help keep pouring operations continuous! 


<< 
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Here's an example of the versatility of electricity on construction 
jobs—a co-ordinated electric-drive system that helps keep an 
important project ahead of schedule. It’s at Pine Flat Dam on Kings 
River in California, where a modern, high-speed G-E powered 
cableway—together with another rig for service functions—has 
set a pouring record of 4000 yards in one day. 

All motors and control for the main cableway tower-drives on 
this Corps of Engineers dam, being built by Pine Flat Contractors 
Associated Companies, have been supplied by General Electric. 





In addition, the electric devices to keep the two cableways on the 





track, safely apart, and correctly aligned across the 2420-foot ~y 
canyon, were all co-ordinated for the job by G-E application : > 
? . Photo-electric relays on each head tower automatically equ 
engineers. prevent the two rigs from colliding, and G-E limit switches 
This kind of engineering help—in application, installation, and keep towers from hitting stops at ends of the track. Thus Be! 
: : 4 a a operator can concentrate on spotting buckets. foo 
service—regularly supplements G-E drives and power distribu- Cor 
tion systems, helps you get the most from your electrified construc- a. 
. . ~ . . . - « 
fiindiaeh, Gesand Wheels Gh, Seleereteds %, Ie ¥. Ask him ted 
tion equipment. General Electric Co., Schenectady 2 Ss im f ay! Whether yeu buy or build 


construction equipment, your G-E representative can 
show you how to do a better job—at lower cost— 
by complete electrification. Write him now, and he'll 
call on you at your convenience. 


GENERAL @@ ELECTRIC 
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“CATERPILLAR” 





Nature gets a lesson in topography 
on the Folsom Dam 


WHEN plans for damming the 
American River in California were 
considered, it became evident that 
the logical site near Folsom would 
not be adequate for potential stor- 
age if plugged the conventional way. 
Studying the problem, Army Engi- 
neers soon came up with an answer. 
They proposed a larger dam than 
the natural topography permits by 
adding wings to the main dam, plug- 
ging saddles between the hills and 
placing an auxiliary dam through 
The 
project will serve three purposes— 
flood control, 
and hydroelectric power for Cali- 
fornia. Gross length of the two 
dams and saddle dikes of rolled 


an ancient river channel. 


water conservation 





Above: Loading fill on the double on this 
23,000-foot gross length project is this 
“Caterpillar” team—a No. 12 Motor Grader 
equipped with DoMor Elevating attachment. 


Below: This “Cat” D8 Tractor with sheeps- 
foot tamper works steadily compacting fill. 
Contractors: D. & H. Construction Co. and 
M. H. Hasler Construction Co. 
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FOLSOM DA AND RESERVOIR 






~ PRODUCTION OF POWER. TYPE OF CONSTRUCTION FEATURES A 
CONCRETE RIVER SECTION WITH EARTH FILL WING DAMS AND DIKES 


RIVER 
















earth totals over 23,000 feet—more 
than four miles. 


Helping contractors speed vari- 
ous phases of construction are many 
“Caterpillar’’ Diesel Engines, Trac- 
tors, Motor Graders and Earth- 
moving Equipment. As on other 
projects, the big yellow engines and 
machines are giving a good account 
of themselves. Ruggedly built, they 
stay on the job day after day with 
a minimum of down-time. And extra 
hours of operation at lower cost are 
being added by proper maintenance 
—a matter of only a few minutes a 
day per unit. Good service from the 
nearby ‘Caterpillar’? Dealer also 
helps step up their record of 
performance. 


CATERPILLAR TRACTOR CO., 





Drilling shot holes for power house excavation 
is a phase in which “Caterpillar” equipment 
is used. Compressed air is supplied by two 
Gardner-Denver and two Chicago-Pneumatic 
Compressors, each powered by a D13000 En- 
gine. Contractor: Guy F. Atkinson Co. 


PEORIA, ILLINOIS 
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St. Louis, Missouri has a cast iron water main in service 
that was installed more than 100 years ago. That is 

not surprising as St. Louis is one of our oldest 

cities, founded by the French and taken over by the 
U.S.A. with the Louisiana Purchase. Yet this old 

main is still withstanding the traffic shock and beam 
stresses imposed by multi-ton trucks and congested 
underground utility services in a great manufacturing 
city. More than thirty other American cities have 

cast iron water and gas mains in service that were 
installed over a century ago—indisputable testimony to 
the strength factors of long life inherent in cast iron pipe. 
United States Pipe and Foundry Company, 

General Offices, Burlington, N. J. Plants and Sales 
Offices Throughout the U. S. A. 


12 





The old courthouse in St. Louis as it looked 100 years ago 
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The BASCULE GATE 


ROUNDING out the SMITH LINE of Water Control Equip 
ment, the Bascule Gate is added to Smith Roller, Taintor 
Sluice, and other type gates. It is particularly useful for p 


level service and flood and ice control 


Designed and built in span and height for installations requiring; 
greater spillway capacity or increase in pond storage above 
existing dam heights 

Obtainable in any size up to 10’ in height by 100’ in length. It 
also provides such outstanding advantages as controlled regula 


‘SlelaMmr-lehceleslLelemmelmmcst-leltt-) tele. te LelelsMmmih cele ltt llomel merle) cs) ame le Ru: 


and a long unobstructed spillway 


Described in full detail with necessary drawings in Bulletin N 


153 just published 
Send for your copy today! 


S. MORGAN SMITH CO. 


YORK, PENNA 











Why cast iron pipe 
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can and does save 


Wildions of Taw VDoblors 


The answer, of course, is (1) cast iron pipe serves for centuries, 








and (2) over 95% of the pipe in service in America’s water distribution systems is 
cast iron pipe. But let’s get down to figures. 

The cumulative cost of our water supply systems, from 1817 to 1951, is 
estimated at $6-billion, of which more than $3.5-billion is for cast iron pipe, includ- 
ing installation costs. The balance is for pumping stations, filter plants, storage 
facilities, etc. 

Most of this money was raised by the issuance of bonds. Now, the useful life 


of cast iron pipe is at least 4 to 5 times the average term of a water revenue bond 


issue. Records prove that more than 35 American cities have cast iron mains in 
service that were installed over 100 years ago. A survey sponsored by three water- 
: works associations shows that 96% of all six-inch and larger cast iron pipe ever 


laid in 25 representative cities is still in service. 
Add it all up and the answer is clear that, by serving for generations after 
bonds issued to pay for them have 


been retired and forgotten, cast 





iron mains save many millions of 


tax dollars. 


One of a number of cast iron water 
mains which have been in service in 
New York City for more than a cen- 
tury. Over 35 other cities have century- 
old cast iron mains in service. 


® 














CAST IRON PIPE 
(mertea's Mol Tox Saver 


@ 1952, Cast lron Pipe Research Association 
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CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
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Economy Pumps, Inc. and C. H. Wheeler Manufactur- 






ing Company have consolidated engineering and man- 
ufacturing facilities in C. H. Wheeler’s plant at Phila- 
delphia. Facilities are now being expanded through new 
construction and the installation of additional modern 


machine tool equipment. 


PUMPS... Economy has for many years been among 
the leaders in the engineering and manufacture of 
centrifugal, axial and mixed flow pumps. Today, the 
Wheeler-Economy line is one of the most modern and 


complete in the pumping industry. 


CONDENSERS & POWER PLANT EQUIPMENT 
... The C. H. Wheeler Manufacturing Company has 
contributed many of the outstanding developments in 


the field of condensing apparatus and vacuum problems. 





Nearly a decade ago, C. H. Wheeler adopted Economy 


mixed flow pumps for use with their condensers. 


PROCESS EQUIPMENT... C. H. Wheeler is also 
internationally known for Cooling Towers, Steam Jet § 
vacuum apparatus and Fine Particle Reduction Mills, 


vital links in modern chemical and food processes. 


Wheeler-Economy Pumps will round out the company’s WH 
services in these fields. 
ex] 
. , to 
MARINE GEAR ...C. H. Whceeler’s Marine Gear, 
or 
Condenser and Deck Machinery department will be in 


augmented by Wheeler-Economy Pumps designed for 


marine application. W 


42-inch Wheeler-Economy Vertical Axial Flow 
Pump having capacity of 40,000 G.P.M. 
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x ECONOMY PUMPS, Inc. 
SERVE YOU BETTER... 





































C. H. Wheeler Standard Type, 
Dual Bank Surface Condenser 





WHEELER-ECONOMY PUMPS 
. a new name combining old names that have been known and respected for generations. All the 
experience and metal working techniques this consolidation brings together are of great importance 
to you — our customer. Wheeler-Economy Pumps will fill your every requirement regardless of size 
or problem involved. Write to Philadelphia or to the nearest Economy or Wheeler representative listed 
in the phone directories of principal cities. 


WwW 
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X-ECONOMY PUMPS 


ECONOMY PUMPS, INC DIVISION OF C. H. WHEELER MANUFACTURING CO. 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 
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DANTE PLACE 
PUBLIC HOUSING 
PROJECT 
BUFFALO MUNICIPAL 
HOUSING 
AUTHORITY 





Bids on alternate designs 


TAG DAI 
. ’ 


show reinforced concrete saves 6.76% 


... cuts steel requirements 50% 


In planning this 616-unit public housing project, 
the Buffalo, N. Y.. Municipal Housing Authority ran 
exhaustive cost studies to determine which type of 
building frame would be less expensive—reinforced 
concrete or structural steel. Costs for the project had 
to be estimated closely, before appropriations could 
be made. 

Engineers of the Housing Authority prepared a 
complete floor and column design for one building 
for both structural steel and reinforced concrete. In 
addition, a separate structural steel design was pre- 





pared by an outside engineer. Then all three designs 
were submitted to contractors for preliminary pricing. 

The results are shown on the opposite page. Rein- 
forced concrete won hands down. It offered a clear sav- 
ing of 6.76% of the general contract cost, or $270,038.00! 
Furthermore, reinforced concrete used 2,350 fewer 
tons of steel, urgently needed for national defense. 

Savings like these are typical of those realized by 
builders all over the country with reinforced concrete. 
And reinforced concrete is not only economical . . . it 
is inherently firesafe, and provides a permanent, 
rugged structure which is highly resistant 
to wind, shock, and quakes. 

On your next structure, design for rein- 
forced concrete! 


ARCHITECTS: Backus, Crane & Love; 
MECHANICAL ENGINEERS: B & Candee; 
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STRUCTURAL ENGINEER: James N. De Serio, P.E. 
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ave | $270,038.00: 


AND 2,350 TONS OF STEEL 
BY BUILDING WITH 





COSTS PER SQUARE FOOT (Preliminary Designs) 





Concrete Steel Frame Steel Frame 








Frame Design #1 Design #2 
Engineer's Estimate... . . $1.825 $2.335 $2.302 
ES SS a 
oo 8 a 
Contractor C, Buffalo.... 1.945 2.499 2.41 SAVING IN FRAMING COSTS 
Contractor D, Buffalo. . 2 2.053 
Contractor E, Buffalo. . . .No estimate, but stated concrete was Low structural steel 








cheaper 
ESTIMATED STEEL (Tons) GET THE 
Steel Concrete FULL STORY 
‘ ? | Frame —— ~SEE PAGES 35-39 
t 
Shelf ongles fer lintels... 200 100 weber: cement 
hitheien “a 800 2,100 ISSUE OF ENGINEERING 


Total. . 


tons—a net saving of 2,350 tons of steel. 


......4,400 2,200* 
*Actual design requirements were 2,050 


NEWS-RECORD 





.....$2.053 per sq ft 

Low concrete estimate 1.680 

SNE oc davianckbns 0.373 

For 616,644 sq ft of supported floor 
area: 

Saving in framing costs. . . $230,008 

28,030 


estimate 


Saving in brickwork... ... 
Saving in plaster, partitions, 

ee a 
Total indicated saving... $270,038 





CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn Street, Chicago 3, Illinois 
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One of a series proving that 
Bitumuls is Versatile 
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How Bitumuls paved Eniwetok at “Stateside costs” 


Bulk loads of easily-transported 
BITUMULS® made possible paving 
isolated Eniwetok at costs compar- 
able to those of the California High- 
way Department. By million-gallon 
tankers, then from tanker to barges, 
from barges through submarine in- 
vasion pipe-line to shore tanks— 
Bitumuls was delivered to Eniwetok. 

American Bitumuls & Asphalt 
Company specialists helped the en- 
gineering and construction firm of 
Holmes & Narver, Inc. develop a 
crushed coral and coral-sand mix 
with a special Mixing Grade of 
Bitumuls that is miscible even with 
ocean water. This stable, cold-mixed 
paving material was produced and 
placed in record time despite diffi- 
cult tropical conditions on the atoll. 


20 


Proved on many offshore jobs, Mix- 
ing Grades of Bitumuls are ideal for 
treating virtually all available aggre- 
gates. Quick-Setting Grades of Bitu- 
muls are favored the world over for 
armorcoat and macadam work. High 
Viscosity Bitumuls is recognized by 
most state highway departments as 
standard for surface treating. 


Nation-wide there are Bitumuls En- 
gineers working out of strategically 
located plants. These men are special- 
ists, qualified by training and varied 
experience to consult with you, to your 
advantage, about your paving needs 
... roads, parking areas, airports. 

Bitumuls is ready for prompt deliv- 
ery to your job site. 


APAERICAN 
Bitwrwis 2 Asphalt 
CcCoOomMPaAN Y 


200 BUSH ST. « SAN FRANCISCO 4, CALIFORNIA 


Providence 14, R. |. 


St. Louis 17, Mo. Mobile, Ala. 


Perth Amboy, N. J. 
Baton Rouge 2, La. 


Columbus 15, Ohio 
Inglewood, Calif. 


Baltimore 3, Md. 


Tucson, Ariz. 


Oakland |, Calif. Portland 7,Ore. Seattle, Wash. Washington 6,D.C. San Juan 23, P. R. 
MANUFACTURERS OF ASPHALT AND ASPHALTIC PRODUCTS 
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Rapid City, South Dakota, ex- 
tends its municipal sewerage 
facilities in $800,000 program 
made necessary by defense ex- 
pansion at Rapid City Air Base. 


Over 15 miles of Vitrified Clay Pipe, in 
sizes ranging from eight to 33 inches, are 
being installed to give sewerage facilities 
to some 900 new homes in Rapid City. Clay 
Pipe provides these new residents with 
permanent sanitary service—a never-wear- 
out system that will guard the city’s health 
for years and decades to come. 


Clay Pipe is the only pipe that’s unaffected 
by acids and alkalies . . . by rust, rot, decay, 
Or sewage gases. It’s the one chemically- 
inert pipe that has proved its resistance to 
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CLAY ' PIPE—ESSENTIAL + ‘ECONOMICAL + EVERLASTING 





15 Miles of CLAY PIPE muon er cite 


CIPAL SEWER EXPANSION 


chemical action through actual performance 
in the ground. Don’t take chances with sub- 
stitute sewerage materials. Specify Vitrified 
Clay Pipe ... it mever wears out! 

NATIONAL CLAY PIPE MANUFACTURERS, INC. 


311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio 
703 Ninth & Hill Bidg., Los Angeles 15, Calif. 
100 N. LaSalle Se., Rm. 2100, Chicago 2, Ill, 
206 Connally Bidg., Atlanta 3, Ga. 





(Vitrified Clay Pipe . . . Specified Wherever 
Reliable, Performance-Proved Pipe Is Needed 








Orlando, Fla. (Air Force Base).. 74,000 ft. 


Morrisville, Pa 


(New Steel Defense Plant)....300,000 ft. 


Eynon, Pa. 


(Gun Fire Control Plant) 120,000 ft. 


Marion, N. C. 


(Municipal Sewerage).......... 32,000 ft. 


Needles, Calif. (Essential Ore) 87,000 ft. 
Hartford, N. Y. 

(Electronic Plant Expansion) 50,000 ft. 
Willow Springs, Ill. 

(Jet Engine Plant Expansion) 16,000 ft. 


Limestone, Me. 
(Air Force Base)..........c00 65,000 ft. 
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48 Sq. Ft. of 


Wall panels are quickly 
erected by crane. Scaffold 
and hoist in photo above 
are for other purposes. 





FR PRECAST BURDING SECTIONS 488 aT eQwO 
i YO Paame SreuCTUME by STRAP OF COWR 






= 3D 








LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 
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JERSEY CENTRAL POWER & LIGHT CO. 


Power House Addition 
| South Amboy, N.]J. 


Engineers and General 


Contractor: 


BURNS & ROE, INC., New York 
Wall Panels Manufactured 
and Installed by: 
PRECAST BUILDING SECTIONS, INC. 


21 East 40th Street 
New York 16, N.Y. 


LONE STAR CEMENT 





romanaillls WALL 


i 
| 





@ Consider the advantages of precast wall panels: 
A complete wall system, quickly erected, in 
story-high sections . . . insulating, fire-safe . . 
joints equal in strength and watertightness to the 
panels themselves . . . a wall requiring no finishs 

Precast Building Sections were used for 8,000 
sq. ft. of wall, for this 140-ft.-high Power- 
House addition . . . an all-purpose, one opera- 
tion wall system . .. each 48-sq.-ft. panel lifted 
into place in 8 minutes . . . a finished wall as 
attractive as high quality cut stone. 

Panels are produced in a range of sizes, for 
flexibility in architectural treatment and econ- 
omy in construction. Lightweight aggregate, 
hollow-core design, and strong, dense concrete 
assure high insulating value and utmost fire- 
safety. Walls erected in 1912 are in first-class 
condition today. 

Units are mass-produced by assembly-line 
methods, under rigid quality control. Air- 
entrained ‘INCOR’* 24-HOUR CEMENT con- 
crete is used: (1) extra plasticity expedites filling 
of 12” space in heavy steel forms; (2) depend- 
able high early strength permits stripping after 
initial 40 minutes’ high-temperature curing . . . 
6 to 8 daily uses of each form. 

Tomorrow’s wall today . . . 
flexible, ready-to-assemble . . . uniform, attrac- 
tive appearance . . . result of engineering imagi- 
nation and production know-how, with an 
assist from America’s FIRST high-early-strength 
portland cement. *Reg. U. S. Pat. Off. 





shop-produced, 


CORPORATION 


Offices: ABILENE, TEX. - ALBANY, N.Y. + BETHLEHEM, PA. + BIRMINGHAM 
BOSTON CHICAGO + DALLAS HOUSTON INDIANAPOLIS 
KANSAS CITY, MO NEWORLEANS + NEW YORK NORFOLK 
PHILADELPHIA + RICHMOND ST.LOUIS * WASHINGTON, D. C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, 1S ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 17 MODERN MILLS, 125,600,000 SACKS ANNUAL CAPACITY 
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FAIRFIELD, CONN. 





TO PROTECT SHELLFISH AND BEACHES 





Aeration Tanks, Fairfield, Connecticut Sewage Treatment Plant, with Chicago Swing 


Choose Diffusers and Precision Diffuser Tubes. Air is supplied by three Chicago Standard- 


aire Blowers. Two Blowers ore direct connected to electric motors and have a ca- 


Cc H I Cc A G Oo pacity of 2000 cfm each at 6.5 psi. One Blower is direct connected to a gas en- 
gine and has a capacity of 2100 cfm at 6.5 psi. Design flow of the plant is 4 
a I R - D i F F U S I Oo N M.G.D. Bowe, Albertson & Associates, Engineers. 


SYSTEM 





The City of Fairfield, Connecticut, is as- 
sured of continuous and economical opera- 
tion of the aeration battery in their new 
Activated Sludge Sewage Treatment Plant. 
Bowe, Albertson & Associates, Engineers, 
specified a Chicago Air Diffusion System 
to provide complete equipment for sewage 
aeration. Everything necessary from air to 
water is specifically designed and engi- 
neered as a unit to treat sewage and indus- 
trial wastes. The Chicago Standardaire 
Blower, Swing Diffusers and Precision Dif- 
fuser Tubes provide efficient, quiet, con- 
tinuous operation at low cost. Over 100 


Chicago Air Diffusion Systems have been 








specified or installed in Sewage Treatment 
Plants. 

Other Chicago Sewage Equipment makes 
possible the most economical and efficient 
operation of the plant. Two Chicago Com- 
minutors cut coarse sewage matter into 
small settleable solids without removal 
from the channel. One 10” and two 8” 
Chicago Vertical Open Shaft Non-Clog 
Pumps handle the raw sewage. Everything 
was done to provide the City of Fairfield 
with a Sewage Treatment Plant that would 
deliver a clear, sparkling effluent. Shell- 
fish beds in Long Island Sound and the 
recreational aspects of the surrounding 
waters will not be contaminated. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
622 DIVERSEY PARKWAY 


+, 

Flush Kleen, Scru-Peller, Plunger Swing Diffusers, Stationary Diffusers, 

Horizontal and Vertical Non-Clogs 4 Mechanical Aerators, Combination 
Aerator-Clarifiers, 


Water Seal Pumping Units, Samplers 





CHICAGO 14, ILLINOIS 








Comminutors 
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Invasian of sea water into domestic water- 
well field of City of Manhattan Beach, above, 
has caused successive abandonment of wells 
up to a mile inland from shore. Numbered 
wells in panorama, looking west, have been 
abandoned. Test wells (T.W.) are drilled to 
determine progress of salt-water invasion. 
Effect of water recharged into well No. 7, 
which is located 4,500 ft inland, was meas- 
ured and sampled at other wells. 


Well No. 7, Manhattan Beach,-right, takes 1.5. 
cfs through pump column into 16-in. casing. 
Hoist and rod over center of well control 
gravity flow of solid column of water through 
valve at bottom of pump column. Recorders, 
left to right, measure (1) water level in well, 
(2) head on valve, and (3) water level on 
V-notch weir in measuring flume. 


Recharging wells expected 


to stem sea-water intrusion 


California to spend $750,000 on pilot test 


FINLEY B. LAVERTY, M. ASCE, 


Chief Hydraulic Engineer, Los Angeles County Flood Control District, Los Angeles, Calif. 





When Mendenhall surveyed the 
ground-water conditions of Cali- 
fornia’s South Coastal Plain for the 
U. S. Geological Survey in 1900, he 
found one area where the ground- 
water levels had little potential to 
prevent sea-water intrusion. This 
area, which is known as the West 
Coastal Basin of Los Angeles County, 
extends from the ocean some 6 to 
8 miles inland to the Inglewood- 
Newport Fault and northerly along 
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the coast from the Palos Verdes Hills 
to Ballona Creek. Currently ground- 
water levels in this area have dropped 
to as much as 50 ft below sea level 
within 4 miles of the coast line, and 
the 250-ppm chloride line is moving 
inland more and more rapidly. The 
first loss of wells due to sea-water 
intrusion occurred in the early twen- 
ties. By 1931, the mineral constitu- 
ents in the ground water 2,000 ft in- 
land at Manhattan Beach were in 


excess of the standards adopted for 
drinking water. By 1950 this con- 
dition existed 7,000 to 8,000 ft from 
the shore, and in the past year, a 
test well indicated that the 250-ppm 
isochlor may lie another 500 ft inland. 

This hazard to a basin which is the 
principal source of water supply for 
major industries, refineries, and air- 
plane plants, and for a sizable popu- 
lation, has caused such concern that 
prevention of further sea-water in- 
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FIG. 1. Recharge test in Manhattan Beach, Calif., well No. 7 indicated that optimum re- 


charge rate was obtained by preventing entrainment of air in recharge water, and by chlo- 
rinating input (15 ppm) to retard growth of bacterial slimes in open pore spaces around well. 


trusion has been under study since 
1931 by the Los Angeles County 
Flood Control District (the county 
water conservation agency), the State 
Division of Water Resources, the 
USGS, and by consultants employed 
by the West Basin Water Association 
which represents the local cities and 
industries. 

From these studies have come the 
following suggested solutions: 

1. Raise basin water levels above 
sea level by pumping decrease. 

2. Raise basin water levels above 
sea level by direct recharge. 

3. Maintain a fresh-water ridge or 
salt-water intrusion barrier along the 
coast. 

1. Develop a pumping trough along 
the coast line. 

5. Construct 
dikes. 

Solution | has been approached 
by limiting pumping through adjudi- 
cation of ground-water supplies and 
by supplying Colorado River water 
through the Metropolitan Water 
District. So far, these means have 
been too slow to stem the sea-water 
pollution. Solutions 4 and 5 are 
thought to be uneconomic. Solu- 
tion 2 appears to be a possible by- 
product of Solution 3—that is, main- 
tenance of a fresh-water ridge along 
the coast to reverse the existing land- 
ward gradient. To study Solution 
3 in a preliminary manner, the 
Flood Control District initiated a 
series of tests in May 1950. 


artificial subsurface 
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Capping clays create pressure aqui- 
fers extending along more than three- 
quarters of the Basin’s shore line 
and several miles inland. It was 
known that these pumping sources 
formerly produced fresh-water springs 
in the ocean several miles offshore, 
and that it was not possible to build 
up a fresh-water ridge or mound by 
surface infiltration. Therefore, the 
abandoned well field at the City of 
Manhattan Beach, shown in the 
panorama, was chosen for a_ well- 
recharge test to determine the feasi- 
bility of recharging through wells, 
and the possibility of creating a 
pressure cone and a seaward hydraulic 
gradient in the water-bearing zone. 
The city has been pumping from its 
fresh inland wells during part of each 
day, and using treated Colorado 
River water for the balance of its 
supply. Hence the available recharge 
water was a mixture of these supplies. 


Recharge Well Tested 


The accompanying photograph 
shows the measuring flume discharg- 
ing over a V-notch weir into the 
funnel box which fed the 6-in. 
pump column in well No. 7. The 
bottom of the column was fitted with 
a back-pressure valve, which dis- 
charged the flow against the varying 
head in the 16-in. well casing and also 
maintained a level in the funnel box 
that prevented air being mixed with 
the water entering the well. Air 





entrained in water being injected into 
the ground causes blocking of under. 
ground pore spaces. 

Prior to the test, the well-water 
surface elevation was 17 
mean sea level, and pumped water 
samples tested 1,200 ppm of chlorides, 
Casing perforations are in sandy 





ft below | 


gravels between 230 and 260 ft from | 


the top of the well, which is at El. 157. 
Two clay layers which show con- 
tinuity in adjacent wells and total 
31 ft in depth are just above the 
perforations. 

Well input in cfs and water-surface 
elevations, from the beginning of 
the test in May 1950 until its con- 
clusion in October 1950, are shown in 
Fig. 1. The test was in three prin- 
cipal phases: (1) to determine re- 
lation of well head to various rates 
of input, (2) to determine detrimental 
effect of air entrainment on input, and 
(3) to determine beneficial effect of 
chlorinating the inflow in amounts 
varying from 8 to 41 ppm. 

Prior to the test and between its 
phases, the well was surged to open 
up congested ground at casing per- 
forations, chlorinated to kill slime- 
forming bacteria, and pumped to clean 
up the well. In this connection it is 
interesting to note that the produc- 
tion of the well just prior to the test 
was 320 gpm with a 22-ft drawdown 
and that during subsequent pumping 
periods of about 10 hours each, all 
chloride samples showed the same 
value as the recharged water (70 to 
90 ppm), indicating that the fresh 
water and saline ground-water did 
not mix. 

The following data and conclusions 
drawn from this recharge test appear 
to be of most significance : 

1. With conditions as in the test 
well, it seems practical to recharge 
with water of similar quality at rates 
above | cfs for several months, with- 
out cleaning the well by surging or 
pumping, if the water is dosed with 
about 15 ppm of chlorine to kill 
bacteria that produce pore-clogging 
slimes. 

2. The recharge water moved in- 
land at the rate of about 8 ft per day. 

3. The height of the pressure mound 
was found to be proportional to the 
rate of input. 

4. The sketchy mound data from 
the single recharge well suggest that 
a well spacing of 500 ft will create a 
continuous mound. 


Pilot Program to Confirm Test 
Available geological and well data 
show a wide range of depth of water- 
bearing material (59 ft at well No. 
7), permeability varying from 0.00167 
to 0.00278 fps under a unit hy- 
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draulic gradient (6 to 10 ft per 
hour), and inland hydraulic pressure 
gradients varying from 0.002 to 0.004. 

It is obvious that the planning of 
a complete sea-water-intrusion barrier 
program could not be economically 
sound or practically sure of operation 
with such wide variables in basic 
data. Hence, the Manhattan well 
test and other currently available 
information are being used as the 
basis for planning a pilot program of 
recharge wells to extend nearly two 
miles along the coast line. 

The location of this program is 
shown in Fig. 2. Its initial phase 
consists of eleven wells spaced 500 ft 
apart in a line parallel to and some 
2,000 ft inland from the coast. The 
hydraulic pressure levels in this reach 
are about 10 ft below sea level. 
Therefore it will be necessary to 
create a pressure ridge with an aver- 
age height of at least 10 ft parallel 
to the coast. 

In recharging through a line of 
properly spaced wells, the resultant 
barrier would consist of a series of 
alternating peaks and valleys with 
lateral flow restricted by influence 
from the adjacent wells and a de- 
creasing seaward gradient. If the 
well spacing were sufficiently close, 
the mounds would merge and the 
recharging could be considered as 
originating from a continuous trench. 
However, it must be realized as a 
practical consideration that initial 
recharge will supply water radially 
from all wells. 

Considering the distance of the 
wells from the ocean, it may be ex- 
pected that a rapid build-up of the 
fresh-water ridge will first occur be- 
tween the adjacent recharge well 
cones while the seaward wedge will 
build up more slowly. As the sea- 
ward gradient decreases, both the 
inflowing sea water and the recharge 
flow toward the sea will decrease 
until stability is reached when the 
gradient is reduced to practically 
zero. Under such a condition it 
could be assumed that the barrier 
would be at sea level and that the 
flow landward would stabilize, with 
the saline intrusion checked. Under 
these conditions the flow from the 
fresh-water ridge would be limited 
to a landward direction normal to a 
vertical plane through the line of 
recharge wells and under the hy- 
draulic gradient necessary to convey 
the water landward at the same rate 
of flow required to maintain the 
ridge. 

The extent of the pilot program is 
limited by the availability of the 
imported water supply—that is, the 
present capacity of Metropolitan 
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Water District distribution lines. 
The maximum recharge flow re- 
quirement is expected to be 30 cfs. 
To bring the Metropolitan Water 
District water to the line of wells, 
7,300 ft of pipe will be required, with 
an additional 10,000 ft of pipeline 
needed for distributing the supply 
to the wells. A central chlorination 
plant would dose all recharge water. 
Observation wells of 8-in. diameter 
would be drilled to follow the de- 
velopment of the mound at two or 
three key locations normal to the well 
line. 

The estimated cost of this pilot 
program, including permanent facili- 
ties, water supply for one year at 
$21 per acre-ft, operation and main- 
tenance personnel, and engineering 
is approximately $690,000. 


State Legislature Provides Funds 


As a result of these findings of the 
Los Angeles County Flood Control 
District, the West Basin Water 
Association presented the pilot pro- 
gram to the state legislature, which 
was already familiar with the im- 
portance of obtaining a solution to the 
problem of sea-water pollution of 
ground water. The situation had 
been emphasized through Assembly- 
man Dickey’s Water Pollution In- 
vestigation Committee in a report 
by the State Division of Water 
Resources which showed 34 ground- 
water basins along the California 
coast to be polluted or seriously 
threatened, stating that ‘“‘the most 
serious intrusion to date is occurring 
in the overdrawn West Coastal 
Basin in Los Angeles County and 
the Central Coastal Basin in Orange 
County.” 

Consequently the legislature has 
appropriated $750,000 to be used for 
investigation of means for preventing 
sea-water pollution. This legislative 
act specified allocation of funds to 
further investigation in the West 
Basin through the Los Angeles 
County Flood Control District and 
the West Basin Muncipal Water 
District. Detailed plans for the pilot 
program are under way and its instal- 
lation will be started in 1952. 

Should the pilot program confirm 
the praticability of stemming sea- 
water intrusion by means of recharge 
wells, then the flows indicated in 
Fig. 2 may be required. These 
flows may be obtained from imported 
water, but probably can be secured 
at less expense by further treatment 
of sewage effluents now being dis- 
charged into the ocean nearby. 

From the foregoing it is indicated 
that practically all the recharge 
water will flow to the depleted ground- 
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FIG. 2. Location of proposed pilot-well re- 
charge line in West Coast Basin, for which 
California legislature has appropriated 
$750,000, is shown here. Recharge water 
would build up fresh-water barrier to prevent 
sea-water intrusion into ground-water source 
from which domestic supplies are taken. 


water basin. Hence the procedure 
not only has the possibility of stop- 
ping sea-water pollution, but also of 
satisfying the 50,000 to 75,000-acre-ft 
annual overdraft that now exists in 
the basin—a trend which has been 
intensified by the seven drought 
years just experienced. 

Though the indicated costs of a 
final program to save this ground- 
water basin are considerable, they 
are small when compared with the 
value of the water remaining in the 
basin and the value of the basin as an 
underground storage reservior. 

H. E. Hedger, M. ASCE, is Chief 
Engineer of the Los Angeles County 
Flood Control District, and Paul 
Baumann, M. ASCE, Assistant Chief 
Engineer, is in charge of the Dis- 
tricts’ Dams and Water Conservation 
Branch. The writer has charge of 
the District’s Hydraulic Division, 
and L. W. Jordan, A. M. ASCE, 
supervises the Division’s Water Con- 
servation Section, which performed 
the well-recharge tests. 
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We can have increased unity in our profession 


During the past several months it 
has been my privilege to meet with a 
large number of Local Sections mem- 
bers and to discuss with them indi- 
vidually and collectively one of the 
most important decisions facing the 
engineering profession: Can we de- 
velop a unity organization, and if so, 
how? My opinion has been re- 
quested repeatedly on all phases of 
the subject. It seems to me that the 
columns of Crvi. ENGINEERING will 
provide the quickest way to present 
my views to the largest number of our 
members. 


The current demand for increased 
engineering unity came from local 
groups and councils of engineers in the 
several branches of the profession a 
few years ago, after Engineers Joint 
Council was organized. Efforts of a 
special committee of EJC in 1946 and 
1947 for study of the subject were 
inconclusive. 

In response to an invitation issued 
by EJC on June 8, 1949, representa- 
tives of 15 major engineering socie- 
ties met first on October 20, 1949, and 
organized themselves into an “‘Ex- 
ploratory Group” to explore the 
desirability and practicability of in- 
creasing unity in the engineering pro- 
fession. The societies represented in 
the group, and the representative of 
each, are named in Table I. 

By December 16, 1950, the Explora- 
tory Group had developed for discus- 
sion purposes a report presenting four 
different plans for a unity organiza- 
tion. The report was distributed 
widely among the members of the 


constituent societies. The officers 
and the Local Sections of ASCE, 
through special local committees, 


studied it carefully. Comments and 
views of individuals and Local Sec- 
tions were transmitted to Society 
Headquarters. The four plans de- 
veloped in 1950 by the Exploratory 
Group can be summarized as follows: 

Plan A, the “EJC plan,” contem- 
plates the expansion of EJC to in- 
clude other engineering societies which 
are eligible under the present consti- 
tution of EJC. 

Plan B, the ‘‘modified EJC plan,” 
proposes to expand EJC to include 
other engineering societies and to 
provide for voluntary individual mem- 
berships. 

Plan C, the ‘merger plan,” con- 
templates the merger of EJC and 
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NSPE into a single body, and the 
expansion of the merged organization 
in the ways necessary to enable it to 
represent the entire engineering pro- 
fession. 

Plan D, the “NSPE plan,’ pro- 
poses adoption of NSPE as the unity 
organization and expansion of its 
membership and activities through 
the cooperation of other engineering 
societies. 

Responses from Local Sections, 
past officers, and individuals of our 
Society indicated that a large majority 
favored Plan A as the most promising 
basis for a unity organization. These 
views of our Local Sections were 
transmitted to the Board of Direction, 
and the Board agreed in the expressed 
preference for Plan A. 

From time to time it has been sug- 
gested that a choice of the “best 
plan” for increasing unity be made 
by placing before all the members of 
all the interested societies an oppor- 
tunity to decide by individual ballot. 
After the recommendation of the 
Exploratory Group to use Plan A as 
a basis became known, there was a 
revival in some quarters of the 
plebiscite idea. However, our Board 
felt that the method it adopted to 
determine the views of our members 
was the best method of obtaining 
informed and well considered answers 
to this extremely complicated prob- 
lem. 

By September 28, 1951, meetings 
of the Exploratory Group indicated 
clearly that, while differences of 
opinion as to the best form of organi- 
zation existed, a majority of the group 
favored recommending Plan A. At 
its December 15, 1951, meeting the 
Exploratory Group adopted a report 
recommending that the “unity or- 
ganization be organized first by the 
development of EJC along the gen- 
eral lines of Plan A.” The repre- 
sentatives of fourteen societies voted 
for the adoption of the report and the 
representative of one society dis- 
sented. This report was the tangible 
result of study and discussion by 
fifteen interested societies from June 
1949 to September 1951, a period of 
two and one-half years. 

A few simple steps are recom- 
mended in the Group’s report for 
starting the initial unity organization. 
First, Engineers Joint Council would 
invite all societies represented in the 
Exploratory Group to become mem- 


bers of EJC. Second, EJC would 
modify its constitution so as to pro- 
vide for increased membership on 
Council by the representatives of the 
societies invited to become members. 
Third, the constituent societies would 
accept membership in EJC. These 
simple steps would place the enlarged 
EJC in a position to study and make 
changes as may be desired in the 
overall objectives of Council, in the 
number of representatives on Council 
from each member society, in the 
qualifications for membership of addi- 
tional engineering organizations, and 
in provisions for membership of indi- 
viduals. The problem of the affilia- 
tion of local and state societies was 
left for future solution—a solution 
which would necessarily conform in 
general with the principles of the plan 
proposed by the Exploratory Group. 


At present the December 1951 re- 
port of the Exploratory Group is be- 
ing considered by EJC and by the 
constituent societies of the Group. 
In New Orleans on March 3 and 4, 
1952, the Board of Direction of ASCE 
expressed its support of the plan 
recommended by the Exploratory 
Group. EJC has directed its Con- 
stitution Committee to prepare pro- 
posed revisions of its constitution to 
provide for additional memberships 
on Council in accordance with the 
recommended plan. 


What was the underlying reason 
for the renewed demand, five or six 
years ago, by engineers in various 
parts of the country for a unifying 
organization in the engineering pro- 
fession? The failure and dissolution 
of American Engineering Council in 
1940 created a vacuum that threatened 
serious consequences to the profes- 
sion. A widespread opinion devel- 
oped among members of the profes- 
sion that EJC was the organization 
best fitted to represent the profession 
on federal legislation and on engi- 
neering subjects of common interest. 
There were sound grounds for these 
beliefs. With EJC as a national pro- 
fessional entity, the engineering pro- 
fession was able successfully to chal- 
lenge the Morgenthau Plan for the 
Industrial Demobilization of Ger- 
many and Japan, and to secure an 
opportunity to report its own convic- 
tions and recommendations. Under 
the leadership of EJC, provisions of 
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CARLTON S. PROCTOR, President, ASCE, 
and Representative of ASCE on Exploratery Group 


for Increased Unity in the Engineering Profession 


law giving freedom to professional 
employees to join or refrain from 
joining labor unions were written into 
the Taft-Hartley Act. Through the 
efforts of EJC, engineers were in- 
cluded on the National Science Foun- 
dation, and engineering research was 
recognized in national science legisla- 
tion as being essential to the welfare 
of the country. Engineering was 
given scant recognition in the early 
days of the UNESCO organization, 
but as the result of persistent efforts 
by EJC, the profession has had sub- 
stantial representation for years in 
the person of Council's appointees. 
An accomplishment of high signifi- 
cance was the incorporation in the 
Army Reorganization Act of 1950 of 
provisions which furnish statutory 
guarantee of professional status for 
the officers of the Corps of Engineers, 
and of the Ordnance, Chemical War- 
fare, and Signal Corps. As originally 
written the Act afforded no recogni- 
tion whatever to engineering as a 
profession. Other EJC services in 
the public interest which have been 
generally acclaimed by the profession 
and by the public are exemplified by 
the excellent work of its Water Re- 
sources Panel, its Engineering Man- 
power Commission, and its National 
Engineers Committee. Engineers 
Joint Council has functioned satis- 
factorily and successfully in the inter- 
est of the profession and the public. 
My close affiliation with American 
Engineering Council for four or five 
years preceding its demise convinces 
me that there were two major reasons 
for its break-up. First, it was ad- 
ministered by appointees from the 
Founder Societies who, as time passed, 
lost close contact with the boards of 
directors that had appointed them. 
The result was that many of the 
objectives and activities of AEC were 
not in harmony with the then current 
objectives of the Founder Societies. 
Second, AEC, with its separate 
secretariat and office, was largely 
dependent for financial support on 
yearly appropriation of funds by the 
Founder Societies. During the de- 
pression of the early 30’s, when mini- 
mum essential budgets required defi- 
cit financing, continuance of AEC 
financing was considered by two of 
the four Founder Society boards to 
be a luxury they could not afford. 
Obviously these two potential 
sources of failure must not be allowed 
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H. S. Osborne, Secretary 
Exploratory Group on Unity 








to operate against the unity organiza- 
tion now contemplated. Only 
through the EJC principle of close 
and continuing ties between the 
governing boards of our large and 
influential engineering societies and 
the governing board of the proposed 
unity organization—that is, a per- 
petually overlapping directorate 
will the healthy growth and effective- 
ness of the unity organization be pos- 
sible. There must be a common 
approach and common intent. The 
expense of operating the unity or- 
ganization must continue to be kept 
at a minimum. 

Plan B can be integrated with 
Plan A if found desirable. The ques- 
tion then arises, what about Plans C 
and D? Of the four plans con- 
sidered, Plans C and D presuppose an 
ever-present harmony of interests 
and objectives among ail the diversi- 
fied branches of engineering. We all 
know that there are essential differ- 
ences in the various branches of engi- 
neering practice which have created 
many diverging approaches and goals. 
For example, civil engineering is and 
must be by its very nature highly 
individualistic and primarily desirous 
of maintaining the rightsand privileges 
of individuals and of small enter- 
prises. Some other branches of the 
profession are and should be primarily 
interested in large corporate entities, 
in restrictions on the development of 
industry, in ever-growing federal 
regulations, and in  tax-supported 
industrial competition. 

The barest hope for the success of 
Plan C or D would demand that the 
Founder Societies and other societies 
joining such an organization relinquish 
all their activities not purely techni- 
cal or scientific. Such an abdication 


of their constitutional objectives 
would be suicidal to such societies. 
Strip away the professional, ethical 
and public-interest activities of ASCE 
and we would be left with a dull and 
lifeless organization of little meaning 
or value. 

Of deepest significance in this Cen- 
tennial year is our professional awak- 
ening to the fact that, without engi- 
neering leadership in public thinking 
and in the solution of the many prob- 
lems arising from our inventions, 
innovations, and public betterments, 
our profession and our country face 
the risk of the stagnation of socialism. 
Socialized engineering would be engi- 
neering without imagination, aspira- 
tion or inspiration. It would be a 
dead profession. ASCE never could 
stand mute against such an even- 
tuality and we join our friends 
gladly in combating the trend toward 
socialized engineering. 

My basic criticism of Plan A, with 
the modifications recommended by 
the Exploratory Group, has been that 
it contemplates too great an initial 
organizational expansion. It is try- 
ing to run before it can crawl, and it 
proposes too many organizations of 
diversified interest joining EJC at 
the same time. However, I believe 
wholeheartedly in the democratic 
process. After nearly three years of 
continuing conscientious deliberation, 
the representatives of fourteen out of 
fifteen societies in the Exploratory 
Group have recommended a plan. I 
will go along with this plan, and give 
the best of my efforts toward its 
success. I am convinced that, with 
continued cooperation among our 
engineering societies, we can develop 
a more unified engineering profes- 
sion. 
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New Orleans Builds $50,000,000 








Illinois Central Railroad’s Union Station, 
one of tive stations in New Orleans, will be 
demolished on completion of Union Pas- 
senger Terminal now under construction. 


Eight rail lines using} five 








Four warehouses, several small dwellings, and existing rail facilities 
were demolished to make way for permanent passenger platforms 
and canopies recently completed. They will serve New Orlean’s 


new railroad station. 





— 
a 





Grade beams for new station building are shown above under 


construction. 


Building is expected to be ready for occupancy 


in 1953. Coach and pullman-car service building, below, 


~~ 


now under construction and scheduled for completion in 1952, 
occupies site of old coach-yard tracks. 




















NO LONGER acity with "a railroad stationon every I. 1718 the French explorer, Jean of New Orleans and the city has sep 
corner,” New Orleans will soon have a centrally Bienville, discovered a bend in the grown up along these lines. The rail- ing 
located Union Passenger Terminal replacing five Mississippi River about 90 milesfrom road lines radiate from the heart of rec 
outmoded structures used by eight railroods. the Gulf of Mexico, and there he town—from the Mississippi River on val 
Joint use of approach tracks, and constructionof 27. established the settlement that has the west to Lake Borgne on the east. sti 
modern overpass and underpass structures, will since become the city of New Orleans. While the railroads have helped the fiv 
eliminate 144 former traffic-blocking grade He could not have chosen a worse site city grow, their presence has created ess 
crossings. When completed the Union Passenger iti North America from the stand-_ traffic conditions which, over the pre 
Terminal will be owned by the city. Construction point of soil and drainage conditions, years, have become intolerable. 

is being financed by revenue bonds issued by the although the selection was wise in There are five separate passenger sta- as 
city and guaranteed jointly and severally by the Other respects as evidenced by the _ tions serving the eight railroads. The ins 
corriers. The articles which follow, based on success of New Orleans as a port. approach tracks to these stations for 
papers presented at the New Orleans Conven- One of the prime factors in the cross 144 city streets at grade. The co 
tion, record the wholehearted cooperation among growth of the Port of New Orleans resulting delays and hazards to street M 
the railroads and the city which made the project has been the development of rail ac- traffic have become extremely serious. re 
possible, and the methods used in solving several cess to the city. Since 1830, when the Many engineering studies looking a 
major engineering construction problems. The first railroad to serve the city was fora solution of the problem by means G 
terminal project was begun in 1948, and comple- built, eight major trunk lines have of grade separations were made. All be 
tion is expected in 1953. been constructed into the very heart these studies recognized that grade R 
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separation for so many street cross- 
ings would be prohibitive in cost and 
recommended consolidation of the 
various rail approaches and the sub- 
stitution of one new station for the 
five existing passenger stations as an 
essential step in the solution of the 
problem. 

At the completion of World War II, 
a seven-man board consisting of lead- 
ing businessmen was appointed by 
former Mayor Robert S. Maestri and 
continued by Mayor de Lesseps S. 
Morrison, to represent the city and to 
reach agreement with the railroads on 
a Union Passenger Terminal and 
Grade Separation Program. This 
body, known as the New Orleans 
Railroad Terminal Board, negotiated 
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an agreement that was signed October 
22, 1947. The agreement contained 
provision for, and a general plan of, 
a passenger terminal; provision for 
27 grade separations; elimination of 
grade crossings not separated; and 
extensive abandonment and reloca- 
tion of rail lines. 

By consolidating the railroad ap- 
proaches into one, the necessary 
grade separations were reduced from 
144 to 27. Of these 27, 8 are on the 
approaches to the Union Passenger 
Terminal, 16 on the tracks of the 
Southern Railway, 2 on the tracks of 
the Louisville and Nashville Railroad, 
and 1 on the tracks of the Public Belt 
of New Orleans. The location of the 
terminal and the various grade sepa- 


Cc. J. WALLACE 


Terminal Manager and Chief Engineer, 
New Orleans Union Passenger Terminal 
New Orleans, La. 





FIG. 1. New Orleans Union Pas- 
senger Terminal and Grade Cross- 
ing Elimination Program is sched- 
uled for completion in 1953. To be 
owned by city, this $50,000,000 proj- 
ect involves bringing eight trunk 
railroads into one passenger station, 
elimination of 144 grade crossings, 
and construction of 27 grade- 
separation structures. New tracks 
are indicated by dashed lines, over- 
passes by rectangles, and under- 
passes by circles. 


rations is shown in Fig. 1. Under- 
passes are indicated by circles, over- 
passes by rectangles. 
City to Own and Operate Terminal 
Since the agreement is unique in 
many of its provisions and may well 
serve as a model for the solution of 
grade-separation problems in other 
cities, some of its provisions will be 
explained. Under the terms of the 
agreement, the city of New Orleans is 
constructing and will own, operate, 
and maintain a single Union Pas- 
senger Terminal, and it will compel 
use of the terminal by all passenger- 
carrying railroads entering the city. 
Supervision and control of the ac- 
quisition, construction, maintenance, 
and operation of the terminal are 
vested in a committee consisting of 
one representative of each of nine 
railroads, three representatives of the 
New Orleans Public Belt Railroad, 
and three representatives of the city 
a total of 15 members. This com- 
mittee constitutes, in effect, a board 
of direction for the terminal. During 
the construction period, the city’s 
representatives are members of the 
New Orleans Railroad Terminal 
Board. In addition to serving on the 
committee, their duties include super- 
vision of design and construction of 
the various grade separations. When 
the construction program is com- 
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pleted, the Commission Council will 
appoint three men to represent the 
city on the committee, and the Ter- 
minal Board will cease to exist. 

For the construction period, the 
committee is divided into Subcom- 
mittee A, consisting of representa- 
tives of the railroads, and Subcom- 
mittee B, consisting of city repre- 
sentatives. The function of Sub- 
committee B was to recommend to 
Subcommittee A the architects to de- 
sign the new station building and to 
prepare, through these architects, the 
plans and specifications for the build- 
ing, all subject to approval by the 
committee. 

The grade separations are designed 
and constructed under supervision of 
the Terminal Board through the 
medium of consulting engineers em- 
ployed on a fee basis for each struc- 
ture. In addition, the Board em- 
ploys an administrative engineer, on 
salary, whose duty it is to coordinate 
the grade-separation work. 

Under the terms of the agreement, 
ownership of the terminal is vested 
in the city of New Orleans. To pro- 
vide the necessary funds for con- 
struction, the city issued $15,000,000 
worth of revenue bonds, which are 
to be amortized over a 50-year period. 
Interest and amortization of the 
bonds are to be paid by the railroads 
using the terminal, the payment 
being assessed against the railroads 
as rental for use. Since the terminal 
property is owned by the city, 
there are no ad valorem taxes to 
be paid on it. However, after the 
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bonds have been amortized, the rail- 
roads will pay as rental an amount 
equal to what the ad valorem taxes 
would be. Thus the city will eat its 
cake and have it, too. 

The railroads also will pay the 
operating and maintenance costs of 
the terminal. These costs are to be 
prorated among the railroads on the 
basis of the number of engines and 
cars operated into the terminal. In 
addition to paying for the terminal, a 
portion of the revenue-bond proceeds 
goes to pay the railroads’ share of the 
grade-separation costs, with the city 
paying 85 percent of the cost of 
the grade separations out of other 
funds, and the carriers responsible for 
15 percent of the cost of these separa- 
tions out of the Union Passenger Ter- 
minal funds. 

In the case of the grade separations 
on Union Passenger Terminal ap- 
proaches, the rental paid by each 
carrier for use of the terminal is in- 
creased by the amount necessary to 
pay the interest and amortization on 
that portion of the bonds used for the 
purpose. In the case of the grade 
separations on the tracks of the 
Southern Railway and the Louisville 
and Nashville Railroad, the rental 
assessed against each of these rail- 
roads is increased by the amount 
necessary to pay for the interest and 
amortization on the bonds for that 
purpose. 

The agreement also provides that 
in case the $15,000,000 revenue bond 
issue is insufficient to cover the entire 
cost of the terminal and 15 percent of 





each 
carrier will advance, on the basis of 
certain percentages, enough money to 
complete the job. Our current esti- 
mates indicate that the terminal and 
grade-separation obligations of the 
carriers will amount to about $19, 


the grade separation costs, 


000,000. Thus the carriers will have 
to make up $4,000,000 out of their 
own pockets. 

Another feature of the terminal 
agreement is the guarantee, by the 
railroads entering New Orleans, of 
payment of the revenue bonds issued 
by the city for the terminal. The 
agreement provides that this guaran- 
tee is joint, several, and in solido, and 
any carrier operating passenger trains 
into New Orleans is obligated to 
amortize the bond issue. All rail- 
roads entering New Orleans are com- 
pelled to use the terminal or, if they 
do not use it, to pay for it as though 
they were using it. 

For accounting purposes, the ter- 
minal is divided into four zones—the 
Station Building Zone, the Approach 
and Station Tracks Zone, the Coach 
Yard Facilities Zone, and the Engine 
Facilities Zone. Payments by the 
carriers for use of the Station Building 
Zone are in proportion to the number 
of passenger-carrying cars moved in 
revenue train service into and out of 
the Approach and Station Tracks 
Zone. Payments for the Approach 
and Station Tracks Zone are in pro- 
portion to the number of engines and 
cars moved in revenue train service 
into and out of the Union Passenger 
Terminal. Payments for the Coach 


FIG. 2. Layout of New Orleans Union Passenger Ter- 
minal shows extent of yards, approach tracks, and 


service facilities. 
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Yard Facilities Zone are in propor- 
tion to the number of cars handled out 
of the zone. Payments for the Engine 
Facilities Zone are in proportion to 
the number of locomotives dispatched 
from the zone. The percentages of 
payments among the carriers will be 
approximately as shown below: 
CARRIER 


PERCENTAGE 
Gulf, Mobile & Ohio Railroad c 


Illinois Central Railroad 30.94% 
Louisiana & Arkansas Railway 4.86% 
Louisville & Nashville Railroad 26.12% 
Missouri Pacific 2.62% 
Southern Railway System 9.36% 
Southern Pacific 17.64% 
Texas & Pacific Railway ; 6.54% 


As a corollary to variation in the 
obligations of the carriers, each is en- 
titled to increased voting power on the 
committee in proportion to its use of 
the terminal. In determining the 
number of votes to be cast by the in- 
dividual members of the committee, 
the voting power of a carrier is calcu- 
lated by applying its car-equivalent 
percentage of use to the sum of four 
plus twice the total carrier member- 
ship of the committee. This results 
in a total of 35 votes cast, of which 
the railroads have 29 


Grade-Separation Program 

The New Orleans Railroad Ter- 
minal Board, in addition to its func- 
tion as Subcommittee B and its re- 
sponsibility for the grade-separation 
portion of the program, has charge of 
street work directly involving the 
vehicular approaches to the terminal. 
The Terminal Board’s portion of the 
program is financed by a separate 
bond issue, which was originally for 


$12,000,000, to be augmented by an 
annual city-government appropria- 
tion of $500,000 until sufficient funds 
were available to complete the grade- 
separation and street-work portions 
of the project. After making one 
appropriation of $500,000 at the out- 
set of the construction program, the 
city found it could not afford to meet 
its obligation in that respect. The 
Terminal Board sought and was 
granted an additional bond issue of 
$7,000,000 for grade separations and 
$4,500,000 for street improvements. 
Even this additional amount will not 
be sufficient to complete the program, 
and it will be necessary either to ac- 
quire more money through a bond 
issue or to postpone some of the 
grade separations. Under the terms 
of the agreement, certain key separa- 
tions must be completed before the 
terminal is put in operation. Of the 
27 separations named previously, 19 
fall in this category. Three must be 
completed within 18 months after 
completion of the terminal, and the 
remainder at the city’s option any 
time within 10 years after the com- 
pietion of the terminal. In the event 
the city desires grade separations in 
addition to those contemplated by 
the agreement, it may construct them 
with the distribution of costs on the 
same basis as provided for in the 
agreement. After the terminal is 
completed, all remaining street cross- 
ings within the area covered by the 
grade-separation program are to be 
closed with the exception of two 
streets on which traffic is light. 


FIG. 3. Construction of terminal's facilities and approach tracks, which lie on alignment 
of tracks being used by four of carriers, required careful planning to minimize disruption 


to railroad operation. 
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Another unique feature of the 
agreement is the provision for the de- 
sign of the station building itself. 
While the Union Passenger Terminal 
Committee has complete supervision 
and control of the construction of the 
entire terminal, the design of the sta- 
tion building is the responsibility of 
Subcommittee B. On the recom- 
mendation of Subcommittee B and 
with the approval of the committee, a 
coalition of local architects was com- 
missioned for the design and super- 
vision of construction. The new sta- 
tion building, which will be two 
stories in height and will contain ap- 
proximately 94,000 sq ft of floor 
space, is now under construction. 


State Aids in Expressway Construction 


In addition to its coutract with the 
railroads covering grade separations 
and the Union Passenger Terminal, 
the city also entered into agreements 
with the State Highway Department 
and the Department of Public Works 
of the State of Louisiana for the filling 
of a portion of the New Basin Canal 
a navigable waterway situated on a 
300-ft right-of-way extending from 
Rampart Street to Lake Pontchar- 
train. The existence of this right-of- 
way in the heart of the city and ad- 
jacent to the terminal property was a 
fortuitous circumstance that pre- 
sented many advantages. A portion 
of this right-of-way was turned over 
to the city for the construction of the 
Union Passenger Terminal approach 
tracks and to the State Highway De- 
partment fora proposed urban express- 
way between the existing Airline 
Highway and South Claiborne Ave- 
nue. Asa condition for obtaining the 
right-of-way for the terminal tracks, 
the city agreed to share with the High- 
way Department the cost of filling the 
canal, the division being approxi- 
mately one-third for the city and two- 
thirds for the Highway Department. 
The city’s share of the cost was paid 
out of the proceeds of the $15,000,000 
terminal bond issue. In addition, the 
State Highway Department agreed to 
construct an urban expressway con- 
necting the existing Airline Highway 
with the boulevard system serving 
the station and, as a part of the ex- 
pressway, to provide grade separa- 
tions between the terminal tracks, 
South Claiborne Avenue and Pont- 
chartrain Boulevard. 

In addition to the terminal grade 
separations and street work involved 
in the terminal program, some of the 
carriers are doing work individually 
to help the traffic situation within 
the city. For instance, the Southern 
Railroad has abandoned its Berna- 
dotte Yards, which were located 
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east of Canal Street and extended 


from Jefferson Davis Parkway to 
City Park Avenue. Relocation of 
these yards in the Press Street area 
on the east side of town results in a 
vastly improved traffic situation on 
the main arteries in the mid-town sec- 
tion. 

Also, since the passenger opera- 
tions of the Louisville & Nashville 
Railroad no longer need to use 
Elysian Fields Avenue, this line is 
being abandoned, and passenger 
trains will use the Southern Railway 
approaches to the terminal while 
freight trains will use a line through 
the Press Street yard area of the 
Southern—to be constructed by the 
city. Other disposition has not as 
yet been made of four of the five 
passenger stations to be abandoned. 
The present Illinois Central station 
will be demolished, of course, as soon 
as the new Union Station is com- 
pleted. 

Including work to be done by the 
individual carriers on their own 
property, and funds from the Louisi 
ana Highway Department and the 
State Department of Public Works, 
the total expenditures will somewhat 
exceed $50,000,000. 


Trackage and Terminal Facilities 
Built in Stages 


When completed the Union Pas 
senger Terminal will be an up-to-date 
facility for handling all the passenger 
trains of eight trunk-line carriers 
serving the city. In addition to the 
passenger station, shown in Fig. 2, 
there will be a baggage building lo 
cated immediately adjacent to the 
station; 12 station tracks served in 
pairs by 6 concrete, track-level plat- 


Diesel locomotive repair shops, finished in 1951, 
replace old 


roundhouse, 


now abandoned. 





forms with overhead canopies fer the 
protection of passengers; a separate 
mail-handling building, to be built as 
part of a new federal postoffice; and 
an express building served by 6 
tracks with necessary car-floor-level 
platforms; 8 miles of main approach 
tracks equipped with the most modern 
signal and interlocking systems that 
can be devised; all facilities neces- 
sary for the servicing of locomotives; 
coach servicing facilities consisting of 
a train yard containing 10 tracks with 
concrete platforms between them, 
each equipped with steam, air, water 
and electrical facilities for car servic- 
ing; a large service building in the 
coach yard for repair work and the 
housing of personnel; a power plant; 
and a complete communication sys- 
tem. 

The terminal is being constructed 
on property formerly owned by the 
Illinois Central Railroad and the 
Kansas City Southern Railway. At 
the time of acquisition, the operations 
of four major carriers were being con- 
ducted on the property. These opera- 
tions have been continued with a 
minimum of interference during the 
entire construction period. 

Trackage and facilities as they 
existed at the beginning of construc- 
tion and as they will appear on com- 
pletion of the work are shown in 
Fig. 3. Before commencing construc- 
tion operations, it was necessary to 
provide temporary facilities. Also, 
since the existing express building was 
located on the site of the new passen- 
ger station building, it was necessary 
to construct the new permanent ex- 
press facilities as the first unit of the 
passenger terminal facilities. In ad- 
dition, the site to be occupied by the 
station tracks, platforms and canopies 
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was encumbered with four warehouses 
that had to be demolished. For- 
tunately, the property acquired from 
the Illinois Central included a vacant 
area where the new engine facilities 
could be constructed without dis 
turbing the existing facilities during 
the construction period. The con- 
struction of the new coach-yard facili 
ties presented the most difficult stag 
ing problem since the new yard is, for 
the most part, located on the exact site 
of the existing coach-yard facilities. 
Here again there was a small vacant 
area where a start could be made with- 
out disturbing existing operations. A 
small freight yard and one-third of 
the coach yard were built in this un- 
occupied space so that the operations 
of the Illinois Central, the Southern 
Pacific, and the Missouri Pacific 
could be transferred in part to the 
new portion, releasing the second 
third for construction operations. 

With the removal of the four ware 
houses, the permanent passenger- 
train canopies and platforms could 
be constructed. Then, by using the 
small freight yard constructed in the 
first stage, an additional portion of 
the existing coach yard could be 
abandoned and the new one super- 
imposed. Space was also available 
for the new powerhouse. 

Upon completion of the second 
third of the coach yard, all existing 
operations were removed from the re- 
mainder of the original coach yard. 
The third stage of construction is 
witnessing the completion of coach- 
yard work, including the large coach- 
service building and the construction 
of the new station and baggage build 
ings. 

The last stage of construction will 
see the demolition of the existing 
passenger station and its replace 
ment with approach driveways, park- 
ing lot and plaza for the new station; 
demolition of the temporary mail 
facilities and completion of the per- 
manent ones; and demolition of the 
existing engine facilities and replace- 
ment with storage tracks for cars. 
Facilities for the few remaining 
steam engines are a part of the diesel 
plant. These facilities, along with 
all the other facilities in the program, 
are shown in Fig. 3. 

At the present time, work is well 
into the third stage of construction. 
If material shortages do not become 
worse, the job should be completed 
by the end of 1953. 


(This article is based on a paper by the 
author presented during the New Orleans 
Convention before a session of the Construc 
tion Division, presided over by Ross White, 
member of the Executive Committee of the 
Division.) 
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New Orleans Terminal Project 


Welded continuous beams 






save money on key overpass structure 








Construction of 27 modern grade- 
separation structures, as part of the 
New Orleans Union Passenger Ter- 
minal project, will eliminate 117 out 
of 144 traffic-laden grade crossings, 
saving motorists countless hours and 
dollars. At one crossing alone, South 
Claiborne Avenue, 9,180 cars out of 
a 25,000 traffic count are now held up 
daily while crossing gates are down. 
Already completed are the Elysian 
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Fields Avenue, the Galvez and the 
North Claiborne Avenue overpasses, 
and the Gentilly Boulevard, Down- 
man Road, and North Broad under- 


passes. The filling in of the New 
Basin Canal is completed. Work is 
well under way on the Franklin 


Avenue Overpass, the Franklin Ave- 
nue Underpass, the Jefferson Davis 
Parkway Overpass, the Canal Boule- 
vard Underpass, the South Broad 


Structural Engineer, Fromherz Engineers, and Associate Professor, Tulane University, New Orleans, La. 


Overpass, the South Carrollton 
Underpass, and the Union Passenger 
Terminal Building. 

The program time-table calls for 
completion of 19 separation §struc- 
tures simultaneously with completion 
of the terminal itself in 1953, then 
three more within 18 months, and 
five thereafter. 

A key grade separation is the 
North Galvez Overpass, the subject 


Six lines of floor beams in 40-ft section were lifted into place by mobile crane and butt welded 


to form three adjacent 81-ft continuous spans over tracks in vertical-curve portion of overpass. 
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North Galvez Overpass, over Press Street 
Yards, completed in 1951 at cost of $599,258, 
is part of New Orleans Grade Crossing 
Elimination Project. Mercury vapor lamps 
provide illumination. 


FIG. 2. Typical cross section of roadway 
shows Galvez Overpass. Structure con- 
sists of concrete T-beam construction at each 
end built up to height of 5 ft, with 1,105 ft 
of continuous steel stringer construction 
connecting these approaches. 
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3" 
Concrete T-beam construction 4’ 10§ (no camber necessary) 





Expected differential settlement in 3-ft-high 
approach fill is provided for by hinged con- 
crete approach slab. 
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FIG. 1. 


Soft substrata of high moisture content required 40-ton-capacity point bearing 


piles 55 ft long to support concrete bents. Armco spiral welded pipe-pile shells 12*/, in. 
O.D., were filled with concrete after driving. Concrete deck is supported on six rows of 
36-in. WF beams butt welded to form 1,105-ft continuous stringers. 


of this article. This overpass carries 
North Galvez Street over the Press 
Street yard of the New Orleans and 
Northeastern Railway in the eastern 
part of town. (See Fig. 1, page 31). 


Foundation Conditions Poor 


Since the foundation design for 
heavy structures in this locality pre- 
sents problems, a complete subsurface 
investigation program of test borings 
and test piles was conducted. Ejight- 
een holes were bored about 100 ft 
apart along the site of the overpass, 
and undisturbed soil samples taken 
at intervals of approximately 5 ft 
in each hole down to 75 ft below mean 
Gulf level, except in the railroad 
yard area where two holes were car- 
ried to —91 and three to — 125. 

Two boring rigs worked concur- 
rently on the job. Visual classifica- 
tion of the soil samples was made by 
the operators, and a 6-in. length of 
the core was then placed in a card- 
board container and covered with 
melted paraffin for delivery to the 
laboratory. 

From studies of the soil samples, it 
was decided to drive the piles through 
the soil deposits and into the sand 
stratuin which begins at approxi- 
mately El.—48. The sand stratum 
varies in thickness from 11 ft at the 
west end to 20 ft at the east end and 
rests on a stratum of hard blue 
Pleistocene clay at approximately 
El. — 63 (Fig. 1). 


Settlement computations made 
from the consolidation data showed 
that the increment of pressure due 
to the dead load of the structure was 
not sufficient to cause the soil pres- 
sure in the Pleistocene clay to exceed 
the maximum past pressure. There- 
fore, no significant settlement was 
predicted. This information influ- 
enced the use of continuous stringer 
construction. Measured settlements 
after the structure was opened to 
traffic did not exceed '/, in. 

The maximum height of earth fill 
that could be used for approaches to 
the structure depended upon the com- 
pressibility of the underlying soil 
and its resistance to lateral plastic 
flow. It was found that owing to 
soft pockets of clay in the underlying 
soil, a height of 3 ft could not be ex- 
ceeded without shear failure. It was 
also found that if shear failure did not 
occur, and if the height were raised to 
9 ft at the ends of the structure, a 
settlement of nearly 10 in. could be 
expected from compression of the 
soft stratum. Such settlement would 
occur slowly and impose a consider- 
able maintenance problem. The 
moisture content of the soil was high, 
ranging from 107 to 394 percent. 

For the foregoing reasons and be- 
cause most fills of considerable height 
in the New Orleans area settle exces- 
sively and in unpredictable ways, it 
was decided to use a height of fill of 
3 ft, then concrete T-beam construc- 
tion followed by steel-stringer con- 
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FIG. 3. Five design studies were made, both riveted and welded. Continuous-welded 
structural carbon steel bridge deck saved 29 tons of connecting plates, 12,000 rivets, and 


$13,919 over an equivalent riveted structure. 
permitted steel delivery direct from mill. 


struction, as shown in Fig. 2. Evi- 
dence of the soundness of this de- 
cision is the fact that settlement of 
approximately 1'/, in. has been noted 
in the low approach fills. Allowance 
for this differential settlement was 
made by designing a hinged approach 
slab of 12-ft span bearing on the over- 
pass roadway slab—the same princi- 
ple used on the landing ramp of an 
LCT. for unloading tanks on 
beaches. The break point between 
the concrete T-beam and the steel- 
stringer construction was established 
at 5 ft, the arbitrary limitation set up 
for safe proximity of steel to the 
natural damp grade. This resulted 
in four 37.5-ft spans of T-beam con- 
struction at each end of the overpass. 

A point-bearing pile of 12-in. diam- 
eter at the tip was selected, and con- 
sideration given to various piles—the 
Raymond concrete pile, a precast 
concrete pile, a Union Metal Mono- 
tube pile, an H-bearing pile, the Mac- 
Arthur pile, and the Armco welded- 
pipe pile. 

The suceessful contractor sub- 
mitted a low bid based on 12*/4-in. o.d. 
Armco welded-pipe piles, with a wall 
thickness of 0.172 in., filled with con- 
crete after driving. The Armco pipe 
pile is a spirally wound and welded 
tube, with the helical seam continu- 
ously welded by the submerged melt 
process. 

Design of the structure was such 
that piles of either 40 or 50-ton capac- 
ity could be used in the final struc- 


CIVIL ENGINEERING * 


May 1952 


Welded design required no shop work and 


ture. This was necessary in view of 
the fact that test piles were to be 
driven and tested by the contractor 
immediately before start of construc- 
tion. Seven test piles were driven at 
approximately 200-it intervals with 
a Vulcan No. | single-acting steam 
hammer employing a Koehring 601 
crane with swinging leads, and were 
tested in accordance with the 1949 
AASHO Standard Specifications for 
Highway Bridges. All piles were 
furnished with a flat plate point of 
3/,-in. thickness and 13'/.-in. dia, 
welded to the bottom. Immediately 
after driving, the piles were filled 
with concrete. The piles were tested 
by jacking against reinforced con- 
crete weights with two 100-ton Wat- 
son Stillman jacks interconnected. 
Each pile was loaded in increments 
up to 80 tons, then unloaded; loaded 
up to 100 tons, and then unloaded 
again. Removal of the load was 
made to check compliance with the 
AASHO specifications, that the net 
settlement after rebound should not 
be greater than '/,in. after twice the 
design load had been applied to the 
structure in accordance with those 
specifications. 

Blows per foot ranged from 50 to 
200, and all piles except one indicated 
a safe load of 50 tons. The one pile 
that did not test out at 50 tons re- 
quired 100 blows per ft in the last 
foot, and indicated from the rebound 
that a design load of +40 tons would 
be satisfactory. Since this pile was 








Overpass is designed for constant depth 
regardless of varying span length. Careful 
attention to this feature resulted in structure 
with clean lines and pleasing appearance. 


representative of the yard area of the 
structure, where the heavy piers and 
leads and most of the piles were lo- 
cated, it was decided to use 40-ton 
piles throughout the structure. 


Structural Studies Made 


The function of the North Galvez 
Overpass is to carry two 14-ft lanes 
of vehicular traffic and one 5-ft pedes- 
trian sidewalk over the Press Street 
yard, all in accordance with design 
requirements of the 1949 specifica- 
tions of the AASHO for an H20-S16- 
44 loading. Furthermore, the track 
layout of the Press Street yard pre- 
determines the location and orienta- 
tion of the six piers in it—Piers 11, 12, 
13, 14, 15, and 16 (Fig. 1). In addi- 
tion, the location of bents 5 and 22 
was also predetermined by the re- 
quirements of conditions at the site. 
With this information, the problem 
was to determine the most economic 
steel framing and type of construc- 
tion to use. 

The first consideration was to as- 
certain the most economical spacing 
of the intermediate piers, immedi- 
ately adjacent to the Press Street 
yard, between bents 5 and 11 and 16 
and 22. After considering the cost of 
both steel stringers and intermediate 
piers, and the requirement that St. 
Ferdinand and Montegut Streets be 
kept open for traffic, it was decided 
that the distance of approximately 
360 ft could be most economically di- 
vided into six spans of about 63 ft. 
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in floor 
stringers adjacent to structural T- 


Completed butt welds 


beams for diaphragms indicate 
simplicity of design. T-beams are 
encased in concrete diaphragms. 


Both the east and west approaches, 
up to the yard area, were made iden- 
tical and opposite hand. 

Five design studies were made 
Design A (shown in Fig. 3), which 
was adopted, and Designs B, C, D 
and E, 

1. Design A was a fully continu- 
ous welded design with a riveted al- 
ternate. For the welded design 
659.4 tons of structural carbon steel 
were required, and for the riveted de- 
sign 674.4 tons were required. These 
figures include the weight of the 
beams themselves but not the weight 
of the connecting materials, which is 
considerable for the riveted design. 
The main difference between the 
welded and riveted designs is that 
the three yard spans require a 36 
WF 280-lb beam if riveted, and a 36 
WF 260-lb beam if welded. The dif- 
ference of 15 tons is increased further 
if rivets are used because necessary 
connecting plates amount to a con- 
siderable tonnage. Use of lighter 
suspended-span units in both the 
welded and riveted designs was con- 
sidered but was discarded when the 
saving was found to be only 22 tons, 
which probably would be offset by 
the increased fabrication difficulties 
involved in butt-welding beams of 
two different sizes in the field. In 
this design a constant depth of floor 
system is maintained, which results 
in a structure pleasing to the eye. 

2. Design B was a riveted silicon 
design with cantilever suspended-span 
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FIG. 4. Welded and riveted butt splices are compared. A 36-in. 
WF 260-lb beam (left, above) required 9.0 lb of weld metal per 
splice. Plates and rivets required for splicing 36-in. WF 280-lb 
beam (right, above) weigh 1,278 lb per splice. Welded splices for 
bridge saved 29 tons of joint material. 


approaches and simple beams over 
the five yard spans. It required 
571.83 tons of silicon steel. 

3. Design C was a riveted silicon 
design with cantilever suspended-span 
approaches and simple beams over 
the three long spans in the railroad 
yard. It required 547.17 tons of sili- 
con steel for the beams only. 

4. Design D was a welded carbon 
design with cantilever suspended- 
span design throughout and a butt- 
welded splice in the yard span as the 
length of the beam is well over 100 ft. 
A total of 592.38 tons was required 
for this design. 

5. Design E required 407 tons 
of carbon steel and 247 tons of silicon 
steel. A saving of 22 tons was 
possible with substitution of 36 WF 
150-Ib beams for the 36 WF 182-lb 
beams m the suspended portion of 
the continuous units. 

A major problem in all designs was 
the S1-ft yard spans. In the case of 
carbon steel, the use of simple beams 
for this span was uneconomical and 
inefficient owing to the AASHO re- 
quirements for depth ratios. Speci- 
fications require that the ratio of 
depth to span should be '/s5, or in 
this instance, a depth of 45 in., which 
is considerably over the 36-in. depth 
of the largest beam rolled. 

Considering the increased flexibil- 
ity and fabrication costs of silicon 
steel as compared with structural 
carbon steel, the great difficulty of 
welding silicon steel, and the fact that 


vibration of the entire structure was 
expected because of vibration of the 
ground in the area of the railroad 
yard from train operations, the welded 
continuous structural carbon steel 
design shown in Fig. 3 was adopted. 
Accordingly final design drawings 
were made for the welded continuous 
design and for a fully riveted con- 
tinuous design in order to obtain good 
competitive bids. 


Welded Design Yields Savings 


Other basic differences in the de- 
tails of design include the following. 
Comparison of the riveted butt splice 
with the welded butt splice reveals a 
remarkable difference in the amount 
of metal necessary to make the splice 
over and above the beam itself. For 
the riveted splice, rivets and plates 
weighing 791 Ib were required. In 
direct contrast to this, the amount of 
deposited weld metal required to 
make a welded butt splice of the 
same beam is 5.70 Ib, which in- 
cludes 2.02 ft of 1%/,,-in. double 
V-groove weld and 2.83 ft of */,-in. 
double V-groove weld. 

A riveted splice for a 36 WF 280-lb 
beam, shown in Fig. 4, required 1,278 
Ib of metal, including the rivets, to 
make one riveted splice. To make a 
welded splice for the same beam, 8.96 
Ib of deposited weld metal were re- 
quired, including 2.75 ft of 17/j-in. 
double V-groove weld and 2.78 ft of 
7/,-in. double V-groove weld. 
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Cast-steel rockers and fixed bearing plates 
were installed to permit unrestrained ther- 
mal movement in continuous spans. For 
shorter 63-ft spans, segmental rollers, ma- 
chined from 6-in. billets, were used. 


To make all the riveted splices, 
58,030 Ib of material were required, 
including plates and 12,060 rivets. 
To make the welded butt splices, a 
total of 415 Ib of deposited weld 
metal was required. In other words, 
29 tons of extra material were re- 
quired to make the riveted splices. 

Stiffeners were required at points 
of support in both the riveted and 
welded designs. In the case of the 
riveted 36 WF 182-lb beam, four 
5 X 3 '/2in. angles were required at 
each point of support, with twelve 
7/s-in. rivets used to secure the angles 
to the web. From Fig. 5 it is seen 
that 9.5 Ib of rivet material and 
149.7 lb of angle material, giving 
a total of 159.2 Ib of steel, were re- 
quired 

In the case of the welded design, 
four 5 X '/s-in. plates were used at 
each point of support, requiring a 
total of 1.15 lb of deposited weld 
metal and 94.2 Ib of plate metal—a 
total of 95.4 lb per support. This is 
65.9 Ib, or 40 percent less metal than 
the riveted. 

In Fig. 5 both the welded and the 
riveted base plates are shown. The 
same general details are used except 
that countersunk rivets are substi- 
tuted for welds in the case of the 
intermediate spans, and 7/s-in. round 
turned bolts are substituted for welds 
in the case of the yard spans. There 
is not much difference in the number 
of pounds of metal required to ac- 
complish the desired results in either 
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case. The main difference is that no 
holes need be drilled in the flanges of 
the welded WF beam, with consider- 
able saving in shop handling, fabrica- 
tion and weight of section. 


Diaphragms Stiffen Structure 


Diaphragms at an approximate 
spacing of 14 ft were used to stiffen 
the structure, to distribute the wheel 
loads to the six stringers, and to 
align the stringers during construc- 
tion. Approximately 24.35 tons of 
riveted and 17.95 tons of welded 
material were required for the dia- 
phragms. It should be pointed out 
that the design stress in the welded 
structure was set at approximately 
60 percent of the nominal tension 
stress of 18,000 psi to allow for fatigue, 
whereas the stress in the riveted 
design was set at the full 18,000 psi. 
Even with this disadvantage, the 
welded tonnage of diaphragm ma- 
terial was about 26 percent less than 
the riveted. Welded diaphragms are 
inherently more rigid than the 
riveted, since there is a more direct 
transfer of tensile stress through the 
lower member. 

To permit unrestrained expansion 
and contraction in the continuous 
span, rollers and rockers were used. 
For the lighter 63-ft spans, 84 seg- 
mental rollers, machined from 6-in. 
billets, were employed and _ cast- 
steel rockers were used in the heavier 
81-ft span. 
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FIG. 5. Stiffeners were attached to web of 


beam at points of support. Welded design 
required 94.5 lb of plates and weld metal 
against 160 lb of plates and rivets in riveted 
design. Total difference was 59 tons. 


For the fixed ends, plates were 
used for the 63-ft, and steel castings 
for the 81-ft spans. Rotation was 
provided for in the case of the plates 
by rounding the face of the lowe1 
plate, and in the case of the steel 
casting by a 4-in. pin. 

The total quantity of steel required 
for the riveted design was 805 tons, 
and for the welded design 746 tons, 
or a difference of 59 tons. Of this 
difference, only 15 tons were saved 
in the beam weight due to riveting 
holes, while the remaining 44 tons were 
saved in splice material. It should 
be pointed out that no temporary 
clips were welded to the structural 
members for aligning purposes. 

A feature of the welded design 
was the fact that specifications and 
design permitted delivery of the steel 
directly from the rolling mill to the 
site, as no shop holes were required 
in the beams, and preparation of 
edges for welding was permitted by 
milling or chipping, or by flame cut- 
ting with portable mechanically guided 
cutting torches. 


Fatigue Considerations in Welds 


With butt welds made at the 
approximate quarter points of spans, 
the problem of fatigue was practi- 
cally eliminated. Even though there 
was a ‘slight reversal of stress at 
these points, the magnitudes were 
so small that the required effective 
weld areas were much less than the 
actual areas needed to safely with- 
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stand a minimum of 600,000 repeti- 
tions of loading, according to the 
welding specification of the American 
Welding Society. Stresses were com- 
puted to range from 5,000+ psi in 
tension to 5,000+ psi in compres- 
sion in the flanges at splice points 
during the passage of live load. 

It was felt that an extremely severe 
fatigue consideration was in the butt 
welding of the structural tees in the 
diaphragms, inasmuch as these would 
be subjected to a stress of a more 
vibratory nature. Accordingly a 
stress of approximately 10,000 psi 
was judged to be appropriate and well 
within the specification allowance for 
a stress change without reversal 
In addition to butt welding the T- 
beams to the webs of the beams, a 
*/,¢-in. fillet weld was specified around 
the outline of the T-beam, so that the 
stress path might be smoothed by 
the elimination of reentrant corners. 


Simple Erection Procedure 

Erection of the steel by the Virginia 
Bridge Co. was efficient. Canti- 
lever units were placed in position 
by a Browning 20-ton mobile crane 
assisted by a Koehring 401. The 
suspended units were then dropped in 
place and held in position by a tem- 
porary bolted jig, and welded. Dia- 
phragms were then welded in posi 
tion. Jigs for the butt welds were 
removed as soon as webs were welded 
with the first pass. 

Six certified welders operated con- 
stantly, four of them making butt 
welds and two working on the dia- 
phragms. Electrodes were of Classi- 
fication No. E6010. Six 300-amp- 
hr welding machines were in use. 
Extension bars required by the speci- 


fications were used on the sides of 
all butt-welded flanges. They were 
burned off, and the flange edges were 
made smooth by grinding. In mak- 
ing butt welds, webs were aligned 
first, and in some instances it was 
found, owing to rolling mill toler- 
ances, that the flanges were shifted 
laterally with respect to their webs 
up to '/, in. In this case a smooth 
transition was obtained by burning 
off and grinding the protruding edges 
for a distance of several inches. 


Cambering and End-Mitering 


Providing the proper cambering 
and end-mitering for the continuous 
beams in the vertical curve region 
required considerable thought, be- 
cause the curve is parabolic with a 
rise of 4.50 ft in 359.94 ft. The 
splice points were determined from 
consideration of the maximum length 
for transportation by railroad and 
the fact that splices were located at 
the quarter points. A length of 100 ft 
was therefore set as the maximum. 

With the splice points thus deter- 
mined, the amount of camber re- 
quired for each length of beam was 
determined on the assumption that 
the cambered beam would have the 
shape of a parabola. With this as- 
sumption, the elevation of the steel 
and the amount of end-mitering re- 
quired to get the abutting splice 
ends of the beams aligned for good 
welding were determined. It was 
essential to miter the ends slightly 
so that the root openings for butt 
welding were not less than '/j in. 
and not greater than */;,in. Camber 
on the 36 WF 260 beams amounted 
to 4'/, in. on the 100-ft lengths. 





Measured elevations on the tops 
of the steel stringers at approximate 
14-ft intervals varied not more than 
+'/, in. from the computed eleva- 
tions, with due allowance for dead- 
load deflection and cambering. Root 
openings also were carefully checked 
and found to be within the prescribed 
tolerance of +'/j in. 


Bids Lower on Welded Structure 


Bids on construction of the over- 
pass and rearrangement of utilities 
were opened January 10, 1950, in 
New Orleans, with seven contractors 
submitting bids on the riveted base 
proposal and on the welded alternate. 

The low bidder was R. P. Farns- 
worth & Co., Inc., which submitted 
a base proposal on the riveted of 
$613,177 and an alternate proposal 
of $599,258 on the welded, or a differ- 
ence of $13,919. 

The average deduction for the 
welded alternate was $13,574, with 
values ranging from $11,100 to 
$15,000. 

Henry Shepard was superintendent 
of construction for R. P. Farnsworth 
& Co.; Charles E. Cassagne, Jr., 
represented the New Orleans Ter- 
minal Board; E. S. Birkenwald, M. 
ASCE, Engineer of Bridges for the 
Southern Railway System, repre- 
sented the railroads; the writer was in 
charge of design of the structure for 
Fromherz Engineers; Harold A. Pilie 
was resident engineer; and Prof. John 
K. Mayer, of Tulane University, was 
soil consultant. 


(This article is based on a paper presented 
by the author during the New Orleans Con- 
vention before a session of the Structural Di- 
vision, presided over by George E. Brandow, 
of the Division's Executive Committee.) 


Six stringers, equispaced and identical, emphasize simplicity and economy of repetitive design. 
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HUGH L. DRYDEN 


Director, National Advisory Committee 
for Aeronautics, Washington, D.C. 





ki is characteristic of the growing 
complexity of our technology that 
every branch of engineering is sup- 
ported by innumerable specialized 
groups engaged in applied and basic 
science. Conversely, nearly every 
basic physical science finds applica- 
tion in nearly every engineering field. 
Such interlacing channels of influence 
present many opportunities for fruit- 
ful transfers of experience, and it is 
the business of professional societies 
to provide opportunities for and to 
stimulate this exchange. 

Civil engineering problems de- 
pendent on a knowledge of fluid 
mechanics may be listed as wind 
effects on buildings, bridges, chim- 
neys, and other structures; flow of 
water in open channels, in conduits, 
and in porous materials; transport 
and deposit of silt; erosion of rivet 
beds; tidal and flood waves. The 
traditional attack of the civil engi- 
neer on these problems has been the 
codification of past experience in 
empirical formulas which have the 
great merit of accurately represent- 
ing past experience and the great 
disadvantage of providing no basis 
for extrapolation to new experience. 


Empirical methods encourage ex- 
treme conservatism and retard rapid 
development. 


Modern progress in fluid mechanics 
is associated with the development of 
the airplane, and the history of 
aeronautical progress illustrates the 
great power of rational analysis in 
terms of theories based on experi- 
mental measurements of the be- 
havior of real fluids. 

Aerodynamics received its great- 
est impetus from the development 
almost simultaneously of a theoreti- 
cal and an experimental tool. The 
theoretical tool is the theory of 
dynamic similarity, which establishes 
a basis for model experiments and for 
inferring from data in experiments 
for which one primary quantity (for 
example, speed) is varied, the results 
that would be obtained in quite 
different experiments in which 
another primary quantity (for ex- 
ample, density) is varied. 

The experimental tool is the wind 
tunnel, where research depends on the 
Newtonian concept of relativity, by 
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Fluid mechanics supports 


tasks of civil engineering 


virtue of which the forces and relative 
flow are the same whether the object 
moves through a fluid at rest, or 
whether the fluid moves at the same 
relative speed past the stationary 
object. Because the channels of 
communication between designers 
and scientists are excellent, technical 
needs influence the direction of aero 
nautical research, and the results of 
aeronautical research influence techni- 
cal development. 

Some years ago I applied wind 
tunnel techniques to the civil engi- 
neer’s problem of wind pressure on 
structures, but found that even the 
concepts of velocity field and pres- 
sure field were not then familiar to 
civil engineers. The civil engineer- 
ing profession still has need of a 
coordinated program of measure- 
ments on actual structures and on 
models in a wind tunnel to establish 
its confidence in this method of de- 
termining the loads to be applied to 
future important structures. 

The civil engineer has had one in- 
formative experience with the de- 
structive phenomena of flutter under 
aerodynamic forces, and the wind 
tunnel has been used to work out a 
satisfactory solution for the new 
bridge across Tacoma Narrows. In 
another important bridge project in 


England, wind-tunnel studies are 
under way to verify the design. 
The principal concern of civil 


engineers with fluid mechanics lies 
in its applications in hydraulics. 
The setting of sharp boundaries be- 
tween the work of the Hydraulics 
Division and the Engineering Me- 
chanics Division is to be discouraged; 
the more crossing the better. In 
general, it should be the responsi- 
bility of the Engineering Mechanics 
Division to stimulate the rapid de- 
velopment of a body of scientific 
knowledge, specifically to develop 
theories adequately supported by 
experimental data in those areas 
which support the practical engineer- 
ing design work in progress. Its 
interests must cover the _ shorter- 
range problems whose importance is 
readily appreciated by civil engi- 
neers and whose solution gives im- 
mediate returns, but must also in- 
clude the longer-range problems 


which lead to greater understanding 
and larger accomplishments in the 
future. 

There is some danger of an un- 
balanced effort between theoretical 
and experimental work. Pencil and 
paper are so much cheaper than wind 
tunnels or hydraulic flumes. Yet it 
has been demonstrated over and over 
again that progress comes from the 
close mutual interaction of theory 
and experiment. 

Experimental techniques in the 
study of hydrodynamics present 
many challenging problems. Aero- 
dynamicists and hydrodynamicists 
have much to learn from each other, 
and each needs to interest physicists 
and instrument research groups in 
their problems of measurement. 
Progress in measurement techniques 
and improved instrumentation have 
proved to be the key to advances in 
aerodynamics. 

I cannot emphasize too strongly 
that the meteoric advance in aero- 
dynamics does not satisfy the needs 
of civil engineering. The great ad- 
vances of the last few years have 
dealt largely with laminar flow in 
boundary layers, initial stages of 
transition to turbulent flow, and the 
theory of non-viscous compressible 
and incompressible fluids. Progress 
in the basic understanding of the 
flow of incompressible and com- 
pressible fluids of small viscosity 
has been very great. Progress in 
fully developed turbulent flow proc- 
esses has been at a more moderate 
rate, and our present methods are 
still semi-empirical in character. 
Nearly all the problems of practical 
hydraulics involve turbulent flow. 
I believe the key to the rather late 
interest of civil engineering in a 
rational science of fluid mechanics is 
to be found in this fact. 

Certainly the civil engineer should 
support a campaign to understand 
the key processes inherent in the 
operation of all hydraulic works, 
natural and man made. 


(This is an abstract of Dr. Dryden's ad- 
dress at the dedication of the Engineering 
Mechanics Division, presided over by Nathan 
M. Newmark, at the ASCE Annual Conven- 
tion in New York.) 
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Wind pressure on elementary building 


forms evaluated by model tests 


Among the least understood of 


the forces dealt with by the struc- 
tural engineer is wind pressure. 
Evidence of this fact is the common 
design practice of using an arbitrar- 
ily chosen uniform pressure intensity 
over the projected area of a structure 
ormember. Students of fluid motion 
are well aware of the great variation 
in pressure that results from the flow 
of air around any object, and thev 
realize that knowledge of the actual 
pressure distribution around buildings 


would permit more economical—yet 
safer—designs. Although tests have 
been conducted by many investi- 


gators in the past fifty years, the 
technical literature contains no com- 
prehensive experimental data that 
would permit interpolation for wind 
loads at particular points on buildings 
of any desired form. This situation 
is partially due to the great diver- 
gence in building forms, but in 
large measure it has resulted from 
the failure of structural engineers 
as a whole to appreciate the need 
for such information. 

In 1946 a systematic series of tests 
on three-dimensional building models 
was begun at the University of Iowa 
for a graduate thesis in the Depart- 
ment of Mechanics and Hydraulics. 
The scope of these tests was later 
broadened as a project of the Iowa 
Institute of Hydraulic Research, 
sponsored by the Office of Naval 
Research. 


Theoretical Considerations 

The variation in pressure around 
a building depends on the local 
variations in velocity in accordance 
with the fundamental 


energy re- 
lationship, 
po” pv" 
p = Po = ‘ — 9 
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in which p and v are the pressure 
intensity and velocity at any point, 
and the subscript “,’’ indicates a 
point at some distance from the 
building in the undisturbed air 
stream. The density p varies from 
0.0027 slugs per ft* at 0 deg F to 0.0022 
slug per ft* at 100 deg F. 

If the difference Ap between the 
pressure at any point and _ that 
in the undisturbed flow is divided 
by (pv»*)/2, the expression takes the 


form, 
Ap - (: ) 
( Vo?) 2 Vo 
from which the effect of a local 


change in the velocity is at once 
apparent. The pressure parameter 
has its maximum positive value of 
unity at a point of stagnation, 
whereas its negative value has no 
definite limit. The parameter 


_4p 
(pt%*) /2 


is essentially a pressure coefficient 
and will hereafter be referred to as C). 
The velocity variation is uniquely 


determined by the flow pattern 
around the building. This pattern 
depends on the geometrical con- 


figuration of the building, the velocity 
distribution of the wind, and the 
viscosity of the air. Although each 
of these factors must generally be 
considered, it can be demonstrated 
that the geometry is nearly always 
the dominant one. Reduction of 
wind velocity near the ground has 
the primary effect of causing smaller 
pressure variations than would other- 
wise occur. Consequently, tests 


made in an air stream of constant 
velocity will indicate the maximum 
pressure variation to be expected. 
Viscosity likewise influences the flow 
pattern in some cases, but the arti- 
ficial roughening of curved models 
or the sharp discontinuities that 
usually exist serve to produce a 
constant flow pattern which is 
practically independent of viscous 
effects. 

Therefore it may be assumed that 
the values of C, obtained on models 
tested in the wind tunnel and dis- 
playing flow patterns of constant 
form, with fixed points of separation, 
may be used to predict actual pres- 
sures on prototype structures. 


Low-Velocity Wind Tunnel Tests 


The tests were performed in a 
low-velocity wind tunnel having a 
test section 6 ft wide and 4 ft high. 
Models were mounted on a _ thin 
platform 6 in. above the floor in a 
region of constant velocity. The 
models were made of '/;-in. plastic 
plate and were formed into the series 
of unit combinations shown in Fig. 1. 
Piezometer openings '/ is in. in diam- 
eter were closely spaced in regions 
where high velocity gradients were 
expected and were provided with 
nipples for tubing connections. The 
basic forms tested were the hangar 
or semi-cylinder, the rectangular ver- 
tical wall, and the block-type gabled 
building. The rectangular block-type 
buildings consisted of 4 X 4 X 2-in. 
blocks in combination with others 
of that size or of 4 X 8 X 2-in. size 
to form buildings with length-width 
ratios of 1, 2, and 4 in combination 
with height-width ratios of '/», 1, and 
*/>. In addition, each of these com- 
binations had gable roofs whose 
inclinations to the horizontal ranged 
from 15 to 45 deg. 
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Each of the three basic forms was 
tested at several orientations with 
the wind, the angle a being measured 
between the end wall and the wind 
vector, as indicated in Fig. 1. 
There were 16 tests on hangar forms, 
21 on rectangular walls, and 108 
on block forms. In addition, ex- 
ploratory tests were made to deter- 
mine the effect of spacing on the 
pressures over the facing walls of 
identical flat-roofed buildings with 
parallel orientation. 


Pressures were measured with a 


delicate Wahlen differential gage 
which was sensitive to 0.00003 psi. 
The reference value (pv?)/2 was 


measured by means of a stagnation 
tube and a floor piezometer near the 
model platform. Pressures on the 
models were read relative to the 
same floor piezometer. The ratio 
of these readings gave the value 
of C,. The probable error in the 
pressure determinations was less than 
2 percent. 

Test results were plotted on the 
developed surfaces of the modeis 
and lines drawn through points 
having equal values of C, to yield 
patterns similar to those in Fig. 2. 
Integration of the pressure patterns 
yielded the total force acting on 
any surface. Values of the param- 
eter C, are directly useful, as pre- 
viously indicated, to determine the 
actual pressure distribution on a simi- 
lar structure at any desired wind 
velocity. Such diagrams for each 
of the 150-odd test conditions are 
presented in the complete report 
referred to at the end of this article. 


Force Intensity Varies Widely 

The pressure patterns indicate 
the wide variation of force intensity 
over the surface of a building and 
permit the evaluation of actual magni- 
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tudes at any point. They do not, 
however, provide a ready means 
of comparing the effects of varying 
geometrical configuration. For this 
purpose, pressure profiles at signifi- 
cant sections were plotted for wind- 
ward and leeward wall and roof 
surfaces. 

A typical summary of pressure 
variation on a hangar roof is shown 
in Fig. 3. It is apparent that nega- 
tive pressures over the central section 
of the hangar roof are significantly 
increased as the length of the building 
becomes greater. See curve (b). Be- 
cause of the lightness of hangar-type 
structures, lift and drag coefficients 
were also determined for use in the 
formulas, 


FP, = C. LD ~ 
Fy = Cy LD an 
F, = C, x D? si 


in which F, is the lifting force; 
Fy and F, the horizontal components 
of the drag in the normal and axial 
directions, respectively; Cz, Cy, and 
C, are lift and drag coefficients; 
and L and D are the length and diam- 
eter of the structures. The maxi- 
mum C, value of 0.55 occurs on the 
longer models at wind angles of 
30 deg. The coefficient Cy rises 
to 0.84 at the same wind angle, 
whereas the coefficient C, reaches 
1.18 on the shortest model with 
the wind directed toward the end 


face. The greatest vectorial com- 
bination of the drag coefficients 
is 1.23. 


Pressure patterns on the vertical 
wall forms disclose that the geo- 
metric shape has a pronounced ef- 
fect on pressure intensity, as illus- 
trated in Fig. 4. The pressure pat- 
terns were integrated to determine 
the total force acting on the windward 


Models of buildings 
were made from '/s- 
in. plastic sheet and 
equipped with '/,.-in. 
piezometers_ closely 
spaced at points 
where velocity gradi- 
ents were high. The 
model shown was 4 
X 4 in. in plan, with 
a 45-deg roof, the 
smallest size tested. 





(a) Models of rectangular my, ne with orientations of 
Roof pitch, ¢=0° 0°, 45°, and 90° 
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(b) Thin rectangular walls tested with orientations of 
0°, 30°, and 60° 
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(c) Models of hangars tested with orientations of 
, 30°, 60°, and 90° 
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FIG. 1. Schedule of model arrangements 
shows shapes, proportions and wind direc- 
tions at which models were tested. There 
were therefore 108 tests on block-type build- 
and 16 tests on 














ings, 21 tests on walls, 
hangars. 
PS 
Rs 
A 8’ ar = 
| | 
v7) ‘0 “ Li 
t 5 wn 
0.6\FO 9! -08 07-06 0.6 B8-B'— as 
, .0)a°0° — 5 
9 SS $= 15° Mo 
14) Se -1/2 2 
= 3 


















































2.5 Ss “ \ yi 
2.0-fo9— > —— -0.5. I Fai 
TN C ——— 0.4~ A-A'---0 1 
\ ease 05— 08 8 '— - 
, — ai 
-10—=> -0.5\ - 
5 = 1.0 =: 4s. ev? 
—_ —— 915° 3 
J yess 7 > og} H/B-1/2 
- | L/B=4 
A 8 ¢C 
A’ B’ Cc — [~~ 
1 _\ee ea 
36\\\\2) [> is si if 7 
€2\\\I8\_/s a. ee it 
= eril> = ls S/eelh A901 
o 9 9! \\< ° °o of/=si8-3— — 
SIA er Tah So] C-C"— _dp 
2 gilsiiis SONNE || 2-90 “V0? 
a = —s o=15° 
in Iso Js 3 ‘Ys of aa-172 2 
° — ——1 L/B=4 
i | | 
A b Cc 


FIG. 2. Typical pressure patterns on block- 
type model are shown for three wind direc- 
tions. Occurrence of negative pressure on 


all faces of building should be noted. Pres- 
sure profiles at right indicate variation at end 
and center sections. 























(a) Leading edge of roof (all maximum — dp 
28 occur at a = 30°) - 
(b) Inner roof (all maximum — Ap occur at 
a = 30° except for L/D ) 
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FIG. 3. Pressure intensities 
vary with relative length of 
Maximum pressure intensities are shown (a) 
at leading edge of roof when wind is at an 
angle, (b) at section where greatest vacuums 
occur, and (c) at end gable with a normal 
wind. 


structure. 




















and leeward faces of the walls, and 
the position of the pressure centroid 
was located relative to the vertical 
and horizontal center lines of the 
wall, as shown in Fig. 5. Apparent 
from this figure is the considerable 
mismatching of the centers on op- 
posite sides of the walls. This indi- 
cates the presence of a decided torque 
on the wall supports. The drag 
coefficients on the windward and lee- 
ward surfaces are of the same order 
of magnitude, typical values being 
0.75 and —0.55. In combination, 
the total coefficient of drag ranged 
from 1.2 to 1.4. 

The block-type structures had a 
greater variation in form than either 
the hangars or the walls and con- 
sequently were subject to greater 
pressure variations. The pressure 
profiles near the ends and at the 
centers of the buildings were com- 
pared with respect to both local 
pressure intensity and average pres- 
sure intensity over the section. Ex- 
cept for cases of symmetrical wind 
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roof was generally subject to nega- 
tive pressure on the windward slope 
if its inclination was small, and was 
invariably subject to negative pres- 
sure on the lee slope. The leeward 
and end walls, being in the eddy 
formed by separation at the leading 
edges of the building, were in a region 
of rather uniform negative pressure. 
As the wind direction varied, these 
general conditions were modified. 

Variations in the geometry of the 
buildings do not cause large pres- 
sure variations in so far as building 
proportion is concerned (Fig. 6). 
Roof angle, however, is of consider- 
able significance (Fig. 7). The 
variation of average positive pressure 
ranges from 0.75 to 0.95 of the stagna- 
tion value in all models, there being 
little relation to their proportionsother 
than a slight tendency toward greater 
values at higher roof inclinations. 
Average negative pressures over sec- 
tions near the corners showed even 
less effect of building proportions, 
but the rather large negative values 
on the windward face should be noted. 
Many engineers may find it hard 
to reconcile the presence of both 
positive and negative pressures on 
the windward face of a_ building, 
but the fact that both are present 
is well substantiated. 

The angle of inclination has a 
major effect on pressure distribution 
over the roof (Figs. 7 and 8). The 
effect of roof inclination overshadows 
that of building proportion, although 
in general the long, high buildings 
were found to be subject to consider- 
ably higher negative pressures than 
the short, low forms. 

The effect of roof inclination is 
even more pronounced if local pres- 
sure intensities are compared. The 
greatest negative pressure, regardless 
of wind direction, was plotted against 
the geometrical characteristics of the 
building (Fig. 9). The large suctions 
that developed at roof angles of less 
than 30 deg, at the windward corner 
in a quartering wind, are truly sur- 
prising. Under these conditions, two 
vortices form over the roof and pro- 
duce extremely low pressures. The 
peak value of —7.4, combined with 
stagnation conditions (+1.0) inside 
the building, would correspond to 


FIG. 5. Centers of pressure on wall faces 
are not opposite except in normal wind. 
Hence, an appreciable twist is exerted on 
wall supports. Suction on back of wall is 
generally only 30 percent less than thrust on 
front side. 
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an uplift of 78 psf in a 60-mph wind, 
a value well in excess of usual design 
values. 

The lee roof, lee wall, and end 
walls are subject to rather uni- 
form underpressures averaging about 
0.6 (pv»")/2. Although space does 
not permit the inclusion of summary 
curves, they are available in the 
original report. 


Effect of Building Proximity 


The last phase of the investi- 
gation dealt with the effect of building 
proximity. Since the number of 
tests required to establish the re- 
lations previously described was con- 
siderable, it was not feasible to 
investigate the effect of all the vari- 
ables involved in a complete study 
of proximity effects. Only an ex- 
ploratory series of tests was made 
to determine whether the presence 
of an adjacent building could in- 
crease the negative pressures 
measured on an isolated structure. 
Two identical flat-roofed buildings 
of equal width and height were 
placed side by side with their long 
sides parallel. Four lengths of build- 
ings were tested at several different 
spacings and wind directions. For 
these particular buildings it was 
found that the greatest negative 
pressure intensities developed at the 
front edge of the passage between 
buildings and were approximately 
twice as large as the pressure at 
the same point on an isolated building 
when the spacing was about one-tenth 
that of the building width or height. 
Furthermore, the average suction 
on the facing walls was as much 
as three times that on a single 
building side wall. Because of the 
restriction of variables, the only 
conclusion reached was that the 
presence of an adjacent building 
may cause greater negative pressures 
on some areas of walls than would 
occur on the same walls were the 
building isolated. Particular arrange- 
ments should be studied in a wind 
tunnel to determine actual pressure 
distributions. 


Example Shows Application 


To indicate the use of the test 
results the following example is 
presented. Determine the wind load- 
ings on a rectangular building 20 X 80 
ft in plan and 10 ft high with a roof 
slope of 1:4 and bents on 20-ft 
centers. (See Fig. 10.) The roof 
slope of 1:4 is 14 deg, near enough 
to 15 deg to permit direct use of 
tests in a model having @ = 15 deg, 
L/B = 4, and H/B = '/2, the pres- 
sure contours of which are shown 
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FIG. 6. Average 
pressure on front wall 
of rectangular build- 
ing is positive near 
center of structure 
but negative at cor- 
ners. Building pro- 
portions do not 
greatly affect front 
wall pressures. 


FIG. 7. Average 
negative pressures at 
worst sections of 
windward roof show 
decided effect of roof 
pitch. Greatest up- 
lift occurs at leading 
edge of flat-roofed 
buildings or at ridge 
of steep roofs. 


FIG. 8. Average 
negative pressure on 
transverse section of 
leeward roof is worst 
on flat-pitched roof 
and not greatly af- 
fected by building 
proportions. 
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FIG. 9. Local pres- 





sure intensity on block 
building reaches ex- 
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tering wind. Roof 
pitch is significant be- 
low 30 deg. 
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in Fig. 2. A wind velocity of 100 
mph (147 fps) is assumed. 

Side thrust on a bent near the 
center of the building will be maxi- 
mum when the wind angle a = 0, 
or on an end bent when a = 45 deg. 
The average pressure coefficient for 
the front wall is found from Fig. 6 
to be 0.84. The force F,; ona 10 XK 20 
ft panel will thus be 


F, = 10 XK 20 X 0.84 X 0.0024 
X 147?/2 = 4,350 lb per panel 
Maximum negative forces on the 


roof surfaces can be estimated from 
Figs. 7 and 8 for the 45-deg wind 
condition. Mean coefficients of — 1.7 
and —1.4 are read. These indicate 
the following forces: 


F, = 10.3 X 20 (—1.7) X 0.0024 x 
9 


1477/2 = -—9,100 Ib per panel 
F; = 10.3 X 20 (—1.4) X 0.0024 x 
1477/2 = —7,500 Ib per panel 
Similarly, the force on the leeward 


wall at an end bent is 


F, = 10 X 20 X (—0.9) * 0.0024 x 
147*,2 = —4,700 Ib per panel 
These forces would be somewhat 


different at different bents but prob- 
ably the same framing would be used 
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FIG. 10. Experimen- 
tal coefficients are ap- 
plied to 10 X 20 x 
80-ft block building 
to determine wind 
forces. 


in order to make the construction 
uniform. The forces at any panel 
can be estimated by selecting co- 
efficients from Fig. 2 and computing 
the total force in the manner illus- 
trated above. 

Longitudinal forces resulting from 
pressure on the ends of the building 
are based on an average pressure 
coefficient of 0.9 on one end and 
—0.20n theother. The end areas are 
(10 X 20) + (10 X 2.5) = 225 sq ft. 


Fs = 225 X 0.9 X 0.0024 X 1477/2 

= 5,000 Ib 
Fy = 225 X 0.2 X 0.0024 X 1477/2 

= 1,100 1b 


The large wind forces on the roof 
are opposite in direction to the dead 
load and are therefore not likely 
to be critical. It should be noted 
that such formulas as the commonly 
used Duchemin formula indicate the 
presence of downward forces which 
are added to the dead load, thereby 
causing roof supports to be consider- 
ably overdesigned. 

Fastenings for wall and roof cover 
should be designed to resist the 
outward force caused by negative 
pressure outside the building accom- 
panied by positive pressure inside 
due to the likelihood of an opening 


on the windward face of the building. 
Inspection of Fig. 2 reveals the 
possibility of large vacuums near 
the ends and at the ridge of the 
roof, where the pressure coefficients 
range from —2.0 to Else- 
where values vary from —1.0 to 

—1.5. If unity is added to these 
values to include the effect of stag- 
nation pressure inside the building, 
it is apparent that a 100-mph wind 
may produce on the roof of this 
structure upward thrusts of from 
2.0 X 0.0024 X 1477/2 = 52 psf, 
to 3.5 K 0.0024 X 1472/2 = 90 psf. 

Outward forces are also exerted 
on the vertical walls, and average 
values are shown in Fig. 6, where 
a coefficient of 0.75 is indicated 
on the long side. This value may 
be used on all walls although nearly 
double this value may occur on 
particular areas, as shown in Fig. 2. 
If stagnation pressure inside is added, 
then it is seen that in a 100-mph 
wind the wall covering will be sub- 
jected to approximately 

1.75 X 0.0024 X 1477/2 = 45 psf. 

The systematic series of pressure 
diagrams that have been described 
provide a means of selecting safe 
and economical design wind loads 
on simple building forms of three 
common types. The detailed effect 
of geometrical configuration on pres- 
sure intensities is illustrated, particu- 
larly the presence of large vacuums 
in zones of separation. Furthermore, 
the tests on proximity imply a decided 
influence of adjacent buildings and 
indicate the necessity of special 
model studies on complex building 
forms or arrangements. Since the 
test results were measured in a steady 
wind, they do not indicate the ex- 
treme values that would result from 
gusts. 

All experimental studies on which 
the accompanying diagrams are based 
were conducted in the laboratories 
of the Iowa Institute of Hydraulic 
Research. The majority of the tests 
on block structures were made by 
N. Chien, Y. Feng, and H. J. Wang 
as a master’s thesis under the direc- 
tion of the writer. The remaining 
tests were made by Messrs. Wang 
and T. T. Siao as an Institute proj- 
ect under the direction of Prof. 
Hunter Rouse and sponsored by the 
Office of Naval Research. Copies 
of the complete report by Chien, 
Feng, Wang, and Siao, under the 
title, ‘““‘Wind-Tunnel Studies of Pres- 
sure Distribution on Elementary 
Building Forms,” are available from 
the Iowa Institute of Hydraulic 
Research at the cost of reproduction, 
$1.75 each. 
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Users of explosives are 


liable for all damage 


Explosives are intrinsically danger- 
ous, and more than ordinary care is 
required in their transportation, stor- 
age and use. Generically, the term is 
broad, including gasoline and other 
petroleum products, mine dusts, spe- 
cial gases, black powder, nitroglycer- 
ine, dynamite, and the many types 
of military stores. While the law on 
all explosives is basically uniform, this 
article is concerned with dynamite 
and its associated detonators of elec- 
tric exploders and blasting caps. 

The continuing responsibility for 
explosives may be illustrated by the 
following situation. In a case that 
occurred 40 years ago, in Spokane, 
Wash., a contractor completed his 
work on a street construction project, 
was paid in full, and considered the 
job closed. While erecting a light pole 
a few months later, a power company 
discharged dynamite left by the 
contractor in a misfired hole. The 
contractor was held responsible for 
negligent use of dynamite in his orig- 
inal work. While it is true that city 
officials had fully accepted the work, 
they neither knew nor had grounds 
for suspecting that there might be un- 
fired dynamite in the ground. The 
city had no responsibility for this 
hidden danger under the street. 

The storage of explosives requires 
the exercise of extreme caution on the 
part of the contractor. Recent cases 
have held contractors responsible for 
injuries from percussion caps stored 
where children were known to play. 
Of course, the contractor's degree of 
responsibility would not extend to 
injuries suffered by a thief, or even 
by the average trespasser. 

Excavation. Injuries may be caused 
by any of the following normal results 
of excavation and quarrying: 

1. Sound, as in the old cases in- 
volving frightened horses, or the 
nerve-racking annoyance from the in- 
cessant booming of quarry explosions. 

2. Flying debris, where excessive 
explosives or untied-down shots send 
rock hurtling onto public highways 
and private property. 

3. Concussion and _ vibration, 
where structures are shattered or 
weakened by the shock of explosion. 

Sound. Mere fright caused by un- 
usual noise does not provide sufficient 
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basis for legal action. This limitation 
is justified by the difficulty of proof, 
the imagination of the supersensi- 
tive, and the opportunity for plain 
fraud. In point is the frightening of 
a person or horse by the crack of an 
explosion or the shriek of a locomotive 
whistle. However, these disturbing 
sounds must not be the consequence 
of negligence, such as failure to give 
proper notice of blasting operations. 

Statutes and ordinances are par- 
ticularly strict in requiring that 
clear, definite warning must be given 
people whose lives or property may 
be in peril. Notices to those in the 
vicinity of quarries are not always 
sufficient, since incessant blasting 
may easily become a public or private 
nuisance, with the potential remedies 
of injunction or suit for money 
damages. In a case in point, merely 
notifying a power company that there 
would be blasting under their trans- 
mission line, did not absolve a con- 
tractor of his civil responsibility. In 
another case, the builder of a super- 
highway in California had to use extra 
care while blasting in spite of his 
notice. 

Flying Debris. Injury from a 
hurling rock is real. The rock may 
make a bruise, draw blood, or even 
cause fatal injuries. Damage to 
property is equally evident. Where 
damage has been caused by flying 
debris, the cause and effect are easily 
discernible. The important issue is 
whether the injured plaintiff should 
carry the difficult burden of proving 
by a preponderance of evidence that 
the defendant was negligent. An 
excessively loaded charge would be a 
case in point since it would necessitate 
proof of the depth of the hole, the type 
of rock, its physical condition, and 
the quantity and composition of the 
explosive. The plaintiff would prob- 
ably not know these details. In gen- 
eral, the statutes and ordinances, 
supported by the court decisions, 
assume that the existence of flying 
debris is the result of negligence. 
After all, the blaster is aware of the 
potentialities for danger in explosives 
and should therefore exercise an un- 
usual degree of care. 

Concussion and Vibration. When 
there is property damage due to the 
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shock of a blast, recovery may be had 
either on the basis of negligence, of 
nuisance, or of absolute liability. 
There is a conflict on this point, 
with nine eastern states holding that 
recovery for damage due to concussion 
and vibration requires proof of negli- 
gent operation. This opinion, held 
by a minority of the states, appears 
to be founded on a New York rail- 
road case of 1893, where a home 
owner sought a money judgment for 
the shattering of his home from the 
shocks of explosions. The heavy 
burden of proving that this excava- 
tion work was performed in a negli- 
gent manner was placed upon the 
home owner. The court stated that 
the railroad had the “right to adapt 
its own property to a lawful use, 
through means necessary, usual, and 
generally harmless.’’ The court in- 
sisted on proof of negligent blasting 
because concussions and vibrations 
did not constitute a trespass. In 
other words, one could not see the 
concussion travel from the blast to 
the damaged house. Furthermore, 
this court held that the public interest 
necessitates a minimum of restric- 
tions upon public improvements and 
construction projects. It should be 
noted that this opinion, held in the 
nine eastern states, has been mate- 
rially narrowed down by statutes and 
decisions during the past 60 years. 
In other words, if there has been an 
injury from concussion, there prob- 
ably was negligence. 

In the future the majority of the 
states may follow the precedent set 
in a Connecticut case of the past 
year, where a contractor was civilly 
responsible for vibration damage to 
a nearby hotel. In its ruling, the 
court held that there was a real force 
which passed from the blast to the 
hotel and that a private hotel should 
not suffer personal damage for a pub- 
lic project. 

Conclusion. An explosive is an in- 
strumentality of known dangerous 
characteristics. When a contractor 
undertakes blasting operations under 
conditions where others are exposed 
to obvious or probable danger, he 
does so at his own peril. He is 
absolutely liable for the damages 
whether he was negligent or not. 
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Can waste heat 








Miami, Fla., use steam from nearby refuse incinerator. 
80 percent of city’s water supply is pumped by this means. 


Steam-driven pumps of municipal water pumping plant in 


About 


from refuse incinerators be employed 


The idea of putting the heat from 
refuse incinerators to some good use 
has appealed to engineers and city 
planners since the first municipal 
incinerator was constructed. His- 
tory records that virtually the first 
innovation following the development 
of satisfactory high-temperature incin 
erators was the installation of waste 
heat boilers for reclaiming the heat. 

Initially the waste-heat boiler was 
placed in the primary chamber where 
it was exposed to the direct heat of 
the flames. The effect was that it 
absorbed the heat too rapidly, thereby 
cooling the volatile gases before they 
were completely burned and reducing 
the efficiency of burning. Subse- 
quently the boiler was moved into 
the secondary chamber where the 
transfer of heat energy was more uni- 
form and satisfactory. 

Very early the British employed 
waste heat to produce steam for 
driving power units. Most frequently, 
this power was used in the proc 
essing of salvaged material, in partic 
ular to manufacture bricks from incin- 
erator residue (clinker) and to prepare 
ashes, paper, and metals for salvage. 
In a few instances the heat was uti- 
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lized to drive pumps for water works 
or sewage plants. In addition, incin- 
erators were operated in conjunction 
with coal-fired power generating 
plants to run street cars and lighting 
systems. However, many electrical 
and mechanical engineers hesitated 
to tie the operations of electrical 
power production or water pumping 
to the relatively irregular power pro- 
duction of a municipal refuse incinera- 
tor. Since World War I, the heat 
energy available in British refuse 
has been so reduced that separation 
of the inert part has been required, 
making waste heat utilization an 
uneconomical venture 

In the United States, high-tem- 
perature incinerators, with provisions 
for waste-heat utilization, initially fol- 
lowed British design. An exception, 
the relatively recent plant built in 
Atlanta, Ga., uses a rotary-kiln incin- 
erator of Danish design. Here the 
refuse is used to produce steam for 
the low-pressure heating of public 
buildings in the city. Other uses of 
waste heat in the United States are 
listed in Table I. 

Analyses of the operation of existing 
incinerators indicate the necessity 


fer controlling the amounts of mois- 
ture and inert matter contained in 
the material burned in the primary 
chamber. In England inert fine 
material is separated out by mechani- 
cal shaking, while metals and glass 
are removed by hand sorting to fur- 
ther reduce the inert content. By 
the use of counter-current principles 
it is possible to predry the refuse 
before burning. This stabilizes the 
heat content and permits more uni- 
form heat exchange. Variations in 
the heat energy of refuse are shown 
in Fig. 1. 

The desirability of predrying refuse 
if waste heat is to be utilized, has 
been demonstrated at Atlanta, Ga., 
where predrying appears to aid in 
stabilizing the refuse. Presizing of 
combustible refuse by grinding, so as 
to achieve more uniform rates of com- 
bustion, has been tried in several 
installations but usually has proved 
too expensive and has not materially 
improved combustion. The signifi- 
cant factors affecting combustion of 
refuse are the amounts of moisture 
and inert matter present, rather than 
lack of homogeneity in the size of 
particles. 
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In refuse incinerator at Atlanta, Ga., waste heat 
is reclaimed through boiler tubes located in large 
combustion chambers at far end of rotary kilns. 


economically 


One method used in America for 
utilizing heat from municipal incinera- 
tors has been to combine incineration 
with the reduction and salvage of 
garbage for stock feed and grease 
recovery. The reduction process re- 
quires large quantities of heat for 
cooking and dehydrating the gar- 
bage, and the salvage process is not 
adversely affected by the variation 
in the supply of heat from an incinera 
tor as is the production of power. 
However, the economics of refuse dis- 
posal have changed so much over the 
years that the reduction of garbage is 
generally found to be uneconomical 
under present conditions. 

Where an incinerator can be loca 
ted close to a sewage treatment plant 
it may be possible to use the waste 
heat from the incinerator in drying the 
sewage sludge for use as fertilizer or 
in supplying the additional heat 
needed to incinerate the sludge. 
Well-designed sewage treatment plants 
providing separate sludge digestion 
will usually produce sufficient sludge 
gas (methane) to fill all, or most, of 
the power and heat requirements of 
the plant, but where the gas produc- 
tion is not sufficient a refuse incinera- 
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Garbage reduction plant at Rochester, N. Y., 
uses steam from adjacent refuse incinerator 
for cooking and dehydration. 





See 
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TABLE |. Uses of Waste Heat from Refuse Incineration 
LOCATION Use or Waste Heat* 


Pasadena, Calif Produces boiler feed-water for adjacent municipal 
power company 


New London, Conn Heats sludge digesters 


Miami, Fla Pumps municipal water supply 
Atlanta, Ga Produces steam sold to power company which 
uses it to heat buildings 

Holyoke, Mass Heats water for local heating use in heating 
sludge tanks and burning sludge is planned 

Worcester, Mass Heats garage 

Irvington, N. J Heats garage 

Tenafly, N. J Dries sewage sludge 

Rochester, N. Y Produces steam for use in adjacent garbage re 
duction plant 

Cincinnati, Ohio Heat from Central Plant is used in adjacent mu 


nicipal buildings; two newer incinerators 
do not use waste heat 


Providence, R. I Generates electricity for use in sewage plant 

Fredericksburg, Va Produces hot water used to wash city-owned 
garbage cans 

Spokane, Wash Heats adjacent municipal buildings 

Milwaukee, Wis 1909 plant produces power for pumping water; 


no heat utilization in 1930 plant or 
planned in proposed plant 


* Information derived from survey of known installations conducted by 
the writers for the Sanitary Engineering Research Project, University of 
California, April 1951 


(Vol. p. 337) 49 





tor might conveniently fill the need. 
Savings in power and heat must be 
balanced against possible increases 
in hauling costs when an incinerator 
is located at a sewage treatment plant 
instead of centrally with respect to 
the refuse collection area. 

Strategic location of incinerators 
may enable them to serve as power 
sources for the pumping of municipal 
water supplies if the pumped water is 
stored before distribution. In pump- 
ing to storage, variations in power pro- 
duction do not affect the distribution 
system. Uses such as this, where 
large fluctuations in power production 
can be absorbed, offer the most rea- 
sonable utilization of waste heat. 
Adverse Factors Considered 

With few exceptions, engineering 
studies made in recent years have 
indicated that the utilization of waste 
heat from incinerators is not desirable. 
The reasons commonly given are: 

1. Unsuitability of waste heat 
for power applications because of 
fluctuations in heat supply. 

2. The necessity of maintaining 
continuous 24-hour operation to sup- 
ply a firm, continuous demand. This 
usually necessitates duplication of 
equipment to provide for accidental 
breakdown or other unforeseeable oc- 
currences. 

3. The impracticability of locating 
incinerators near points where the 
waste heat can be utilized, or the 
excessive costs involved in trans- 
mitting heat or power over long dis- 
tances. 

4. A natural reluctance on the 
part of officials to experiment with 
public funds in trying out new ideas. 

5. The long record of failure of 
such systems. 

The city of St. Louis, Mo., now 
has under consideration a plan for 
the construction of incinerators to 
convert the waste heat into electri- 
cal power through the use of heat 
exchangers and low-pressure turbines. 
Adaptation of such new methods and 
equipment for power production may 
prove successful in the field of waste- 
heat recovery. The success or fail- 
ure of the St. Louis project may well 
point the way for future developments 
in the field of waste-heat utilization. 

Every pound of refuse burned in a 
municipal incinerator produces from 
1,500 to 3,500 Btu of heat energy, 

which is of obvious potential value 
if it can be used rather than vented to 
the atmosphere and wasted. There 
are plants in existence, such as that 
at Atlanta, where more than a pound 
of steam is produced for every pound 
of refuse burned. That this steam 
has value under the proper set of 
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circumstances can be seen by analyz- 
ing the Atlanta plant’s operating 


costs. The records for the year 1946, 
for instance, indicate that the revenue 
from the sale of steam amounted to 
55 percent of the total cost of opera- 
tion of the incinerator. Only a few 
installations, however, enjoy the un- 
usually favorable circumstances sur- 
rounding the Atlanta plant. 

Stockholm, Sweden, utilizes waste 
heat from refuse incineration to 
generate power and to heat water for 
a nearby military post. - This opera- 
tion has proved highly economical. 

Estimates based on studies by the 
city of St. Louis for future incinera- 
tor installations indicate that up to 
3,000 kw of electrical power can be 
developed from each 100-ton unit. 
At a value of one-half cent per kilo- 
watt-hour, this represents $3.60 per 
ton of refuse burned. 


Factors Governing Economy 


These examples indicate that the 
utilization of waste heat can be a 
definite factor in reducing incinera- 
tion costs provided that: 

1. Satisfactory industrial or com 
mercial outlets are available for the 
heat or power produced. 

2. Heat can be utilized without 
jeopardizing the efficient operation of 
the incinerator. 


3. The incinerator can be so located 
as to meet both the requirements for 
residential esthetic appeal and prox. 
imity to the power user. 

4. The cost of operating and main- 
taining the waste-heat exchangers 
and power-producing equipment is 
not in excess of the value of the waste 
heat or power produced. 


The capacity of the incinerator and 
the quantity of material handled will, 


to a very great extent, determine the 


feasibility of waste-heat utilization, | 


Small incinerators, producing insignifi- 
cant quantities of waste heat, will 
have little importance in any waste- 
heat utilization program. On _ the 
other hand, large-scale incinerators 
producing considerable quantities of 
heat should make a program of waste- 
heat utilization economically advan- 
tageous and might attract industries 
searching for inexpensive sources of 
heat or power. Even though the in- 
stances in which waste-heat utilization 
has proved successful are few, each in- 
cinerator installation should be seri- 
ously studied to weigh the possibilities 
in this direction. 


(The information contained in this article * 


was compiled by the authors in the prepara- 
tion of Technical Bulletin No. 5, “* Municipal 
Incineration,’ published by the Sanitary 
Engineering Research Project, University of 
California, 1952.) 





How would you do it? 


Some of the most fascinating chapters in the life and 
memory of an engineer are those dealing with the un- 
usual and unexpected situations whichalmost got him down 
but from which he finally emerged the victor.—H. J. Gilkey 


Illustrative of elementary mechanics is the painter working 








from a movable scaffolding or sling suspended from the eaves 
of a building, who lowered and raised himself along the face of 
a wall by a rope which went over a pulley hung from the eaves. 
Normally the free end of the rope was tied to the scaffolding, 
but on one occasion he secured the rope to a husky spike pro- 
jecting from the building. The eaves immediately failed. 
The jury awarded the man no damages, having been convinced 
by the defense that the painter introduced an unwarranted 
hazard when he tied the rope to the spike instead of to a point 
on the scaffolding or sling. Would you have tied the rope to 
the spike? For solution, see page 90. 

Eptror’s Norse: This is the third installment of a series which started in 
the February 1952 issue of CIVIL ENGINEERING. In the April issue an 
article, ‘“The Unexpected in Engineering: The Bugs" explains the project 
and enlarges upon the central theme that problems of the past created the 
practice of the present; that “The engineering of today rests upon a coral 
reef, sturdy remnants of yesterday's bugs."" The process is a continuing one; 
there will always be today’s and tomorrow's bugs to add zest and gray hairs to 
the practice of a profession that in its very nature must cantilever from a codi- 
fied past to an untried future. ‘Long live bugs"’ is an ever-present challenge 
to the virility and ingenuity of the engineer. If you have a good bug, why 
not share it? HJG 
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A new method for finding points of 
inflection and maximum positive 
moments in beams is provided by the 
chart here presented (Fig. 1). This 
method applies to the general case of 
a uniformly loaded beam having 
known values of restraining or sup- 
port moments. It involves a mini- 
mum of calculation and does not re- 
quire the use of construction lines. 

The first step is to make two pre- 
liminary calculations: (1) for the 
larger support moment as a propor- 
tion of WL; and (2) for the difference 
in the support moments as a propor- 
tion of WL, where W represents the 
total load on the member, and Z the 
span length. With this information, 
the points of inflection can be found. 
They lie along those parabolic curves 
(on the chart, Fig. 1) which are equal 
in value to the larger support moment 
as a proportion of WL, and they are 
located by those intercepts on the 
curves which have ordinates equal to 
the difference in the support moments 
as a proportion of WL. The position 
of these intercepts with respect to the 
sides of the chart determine the dis- 
tances from the supports to the points 
of inflection. 

The maximum positive moment is 
found by locating that intercept on 
the ‘‘zero shear” line which has an 
ordinate equal to the difference in 
the support moments as a proportion 
of WL. The value of the parabolic 
curve passing through this point, 
multiplied by WL, gives a moment 
quantity from which the larger sup- 
port moment is subtracted to yield 
the maximum positive moment. The 
location of the maximum positive 
moment, if desired, is determined by 


Fig. 1. 
beams having known support moments. 
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Uniformly loaded beams 
designed by chart 


WILLIAM H. CONNOLLY, Research Associate, Department 
of Building and Engineering Construction, MIT, Cambridge, Mass. 


the abscissa of the intercept found 
above. 
Example of Method 

As a numerical example in the use 


of the chart, consider the uniformly 
loaded member diagrammed below. 








W = 33.85 kips 
M2 M, 
42.9 kip-ft ( i i i i i i de 8 kip-ft 
L=22'3" 


WL = 33.85 x 22.25 =753 kip-ft 


1 te~i 
/ 


The quantities to be found are in- 
dicated, namely, the distances from 
the supports to the points of inflection 
x; and x2, and the maximum positive 
moment Max. The preliminary cal- 
culations yield values for the larger 





t 
Mmax 








Chart gives points of inflection and maximum positive moments for uniformly loaded 





0.14 


0.13 


oO oOo o 
~~ ~ —- 
°o _ Ls) 


2 8 


Difference in support moments as a proportion of WL 



































0.4 





05 04 03 
Distance from support as a proportion of L 


support moment as a proportion of 
WL, and for the difference in the 
support moments as a proportion of 
WL, as follows: 

Preliminary calculations: 


M, _ 828 _ 
Q) wo ™ 753 = %1! 
(2) M,— Mz _ 82.8 — 42.9 _ 
- WL 753 


0.053 


To find the points of inflection, 
locate on the parabolic curves of 
value 0.11 those intercepts which have 
ordinates of magnitude 0.053. (See 
points A and B, Fig. 1.) It will be 
noted that these intercepts are at 
distances of 0.260 from the right and 
0.153 from the left sides of the chart. 
These quantities when multiplied by 
L give values of 5.79 ft and 3.40 ft, 
which are the distances from the 
points of inflection to the right and 
left supports respectively. See Steps 
1 and 2 below. 


Solution: 
(1) x, = 0.260 X 22.25 = 5.79 ft 
(2) x. = 0.153 X 22.25 = 3.40 ft 
(3) Mmx = 0.153 WL — M, 


115.2 — 82.8 = 32.4 kip- 
ft 


To find the maximum positive mo- 
ment, locate on the “‘zero shear’’ line 
that intercept which has an ordinate 
of magnitude 0.053. (See point C, 
Fig. 1.) The value of the parabolic 
curve passing through this point is 
0.153. This value multiplied by WL 
gives a moment quantity of 115.2 
kip-ft, from which the larger support 
moment is subtracted to yield the 
maximum positive moment of 32.4 
kip-ft. See Step 3 above. 

It should be kept in mind that the 
right-hand side of the chart corre- 
sponds to that support at which the 
larger restraining moment exists. 
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Also, in certain cases the support mo- 
ments may be large enough to produce 
compression in the bottom fibers 
across the entire span. The chart will 
then show the points of inflection to 
be non-existent and the moment cal- 


culations will give the minimum nega- 
tive moment. Finally, although the 
chart may be used if either or both 
restraining moments are zero, it is 
not applicable if they produce tension 
in the bottom fibers at the support. 


LESTER J. GITTER, A.M. ASCE 








Reinforced concrete beam formulas extended 
to steel-column-base design 


Reinforced concrete beam formulas 
can be used to design anchor bolts and 
concrete piers supporting columns 
carrying relatively high moments in 
duced by wind or other eccentric 
loads. The design procedure was de 
veloped by Wendt in the Engineering 
Record, Oct. 17, 1914, p. 441, and is 
illustrated by C. R. Young, M. 
ASCE, in his book, Structural Prob 
lems (2nd edition, 1935, John Wiley 
and Sons), p. 305. 

The use of this method is indicated 
in an excellent article by A. A. Brown, 
“Stresses in Bolts and Piers for Wind 
Loads on Columns,” (/:ngineering 
News-Record, July 7, 1949, p. 64). 
The procedure is shown graphically in 
Fig. 1. 

C = '/sf.bkd = A,f, + N (1) 
Taking moments about 7, 
Ne — ‘/2f. k j bd? = 0 (2) 


— k) k 
k : 3 


= Be te _— nl 

hd f. 
Using these relationships, & can now 
be found from the equation, 


dk® + 3(¢ — d)k? + bepnk = Bepn (3 


When a design is being investi- 
gated, all quantities except & are 
known and this cubic equation is 
solved for &. The stresses, f, and f,, 
can then be computed. The tension, 
7, on the windward bolts is A,f,, 
where A, is the gross area of these 
bolts. The tension stress on the net 
area of these bolts should not exceed 
the allowable. 
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The following simplification in de- 
sign method is suggested. For de- 
sign, the allowable stresses are known, 
and it is possible to compute directly 
the unknown quantities, A,, 6, d, and 
kd, without having to solve a cubic 
equation. 

Consider, for example, a column in 


which V = 24,000 Ib; wind mo- 
ment, .1f = 720,000 in.-lb, anchored 
with two bolts on each side; » = 12; 


allowable f, on the net area of the 
anchor bolts = 26,667 psi; and the 
allowable f. = 1,200 psi. 

Since the depth of the column is 
known, the distance, 2d”, between the 
anchor bolts can be set. Let this 
distance be 19in. The tension in the 
anchor bolts may be estimated by 
dividing the moment by the esti- 
mated length of plate, a. 


a = 19in. + 2(2.5in.) = 24 in 
Approx. A,f, = T = 
720,000 in.-Ib 
: - = 30,000 Ib 
24 in 


Net area required = 
30,000 Ib , 
——— = 1.12 sq in. (for two bolts) 
26 667 psi 

Use two |-in.-dia bolts (net area 
1.102 sq in., gross area 1.570 sq in.). 

Since f, on the net area of the bolts 
is 26,667 psi, f, on the gross area of the 
bolts (embedded in the concrete) is 


~ A net 
26,667 psi X 
A gross 
sans 1.102 i ; 
26,067 psi x — = 18,750 psi 
l a0 
Af, = T = 18,750 XK 1.570 = 29,400 Ib 


Then & may be found from the rela- 
tionship, 
k= - = = = 0.434 


n + (f,/fe) 18,750 
12 + 
1,200 


j=1—k/3 =1 — 0.145 = 0.855 
Ms 720,000 in.-Ib 


¢ = = = 30 in. 
N 24,000 Ib 


9i . 
e=e,+d" = 30in.+ — = 39.5 in. 


Taking moments about a point kd 3 
from the compression edge of the 
plate, 


Nie — jd) = A,f, jd 
24,000(39.5 — jd) = 29,400 jd 


jd = 17.8 in. 


17.8 in 17.8 in. - 
d : = — = 20.8 in 
] 0.859 
From a summation of the vertical 


forces, 
1/f,kbd = Af, + N 
\/sf. kbd = 29,400 Ib + 24,000 Ib = 53,400 Ib | 


53,400 
~ Us X 1,200 X 0.434 X 20.8 — 
9.87 in. 


Use a plate 24 in. X 10 in. 

Suppose an existing design is being 
investigated. The plate dimensions 
and anchor bolt area and location are 


given. The stresses, f, and f., are 
required. 

Given: N = 24,000 Ib; e = 39.5 
in.; d = 21.5in.; 6 = 10in.; two 
l-in.-dia bolts (net area 1.102 sq in., 
gross area 1.570 sq in.); m = 12. 

Assume j = 0.875; then k = 


0.375; jd = 18.8in.; kd = 8.06 in. 
Nle — jd) = Af, jd 
24,000(39.5 — 18.8) = (1.570)f,(18.8) 


f 


16,850 psi 


A,f, = 26,400 Ib 
\/f-bkd = Af, + N 
i of -(10)( 8.06) = 26,400 + 24,000 
fe = 1,250 psi 
The value of & is correct when 


n 12 
16,850 
1,250 


= ().470 


j=1-—&/3 = 0848 


(Continued on page 54) 
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Designer, Gibbs & Hill, Inc. ' 


New York, N.Y, 
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4 major reasons why 


Permutit is 


WATER CONDITIONING 
HEADQUARTERS 











wT CONDITIONING HEADQUARTERS for 40 years, The 
Permutit Company pioneered in the application of 
ion exchange in water treatment. Permutit’s complete line 
of water conditioning equipment is engineered and con- 
structed to meet all needs. 


1. PRECIPITATORS—A reaction and settling tank requiring less 
space, less chemicals and less time than previous designs. Per- 
mutit Precipitator softens water . . . removes impurities . . . 
lowers alkalinity content. Available in sizes having daily 
capacities varying from one thousand to ten million gallons. 


2. ION EXCHANGERS —Hardness in municipal water supplies 
is objectionable because of its scale-forming, soap-destroying 
properties. Hardening elements can be simply and cheaply 
removed by passing water through tanks containing Permutit 
Zeolites. Water softening occurs when Zeolites attract the 
hardening ions—calcium and magnesium—and exchange them 
for sodium ions. 


3. SPIRACTOR—A space-saving cold lime-soda water softener 
with a new principle—catalytic precipitation. Hard water plus 
chemicals enter shell and swirl upwards through catalyst gran- 
ules. Precipitates deposit on granules by accretion .. . fall 
to bottom . . . are drawn off and easily disposed of. Total re- 
action time is 8 minutes. 


4. MONOCRETE UNDERDRAIN —Non-corrodible monolithic 
construction is rigid and inexpensive. Large laterals and 
header consist of conduits cast in concrete . . . assure uniform 
collection and distribution of water. Laterals are formed by 
inflatable rubber tubes which are removed after concrete has 
set. Porcelain extension stems, containing porcelain strain- 
ers, extend from header and laterals to concrete surface. 


Write for further information on these and other types of 
water conditioning equipment to The Permutit Company, 
Dept. C-5, 330 West 42nd Street, New York 36, N. Y., or 
to Permutit Company of Canada, Ltd., 6975 Jeanne Mance 
Street, Montreal. 

















WATER CONDITIONING HEADQUARTERS 
FOR 40 YEARS 
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Taking the average of the two j 


values: 
j = '/0.875 + 0.843) = 0.859; k = 0.422; 
f, = 17,300 psi; A,f, = 27,200 lb; f, = 
1,130 psi 

9 
k= on — = 2 = 0.440 

n + (f./fe) 17,300 
12 
1,130 
j=1— k/3 = 0.853 


Repeating this step, the correct final 


values are: 


k = (0.432; j = 0.856; jd = 18.4 in.; 
kd = 9.30 in.; f, = 17,550 psi; Af, = 
27,600 Ib; f. = 1,110 psi; f, on net area of 
bolts = 25,000 psi 


A rapid method of investigation is 
given in the Reinforced Concrete De 
sign Handbook of the American Con- 
crete Institute, p. 21, Example 14. 
The quantities, m, gq, and k, are 
found from Table 11, and 7 may be 
found from Table 10. 


30.5 , i = : 
e/d = 7h = 1.84; 7 = 0.86 (estimated); 
) 
n= 12; pn = 0.0875; 





i= - - = 1,88 
1 — (jd/e) 
i~pn =m=q= mon 
ae 
0.0875 X 1.88 = 0.165 
k = Vm"? + 2q — m = 0.432; 
j=1-—k/3 = 0.856; 
i= : = 1.87 
l— (jd e) 
~~. Nyt. D000 X 1864 
*  jAa°d (0.856 X 1.570 X 1.87 
17,550 psi 
f, k 17,550 _. 0.432 
f, ami & = = 
n 1—k 12 0.568 
1,110 psi 


Another method of investigation, 
which requires no charts or tables, is 
given in the Portland Cement Asso- 
ciation’s booklet, Analysis of Small 


Reinforced Concrete Buildings for 
Earthquake Forces (1946), p. 17. 
kd is estimated. The transformed 


area, bkd + mA,, or A, is found. 
The statical moment, Q, and the 
moment of inertia, 7, are found about 





the compression edge of the plate. 


Q = b/2(kd)*? + nA,d (4) 
I = b/3(kd)* + nA,d? .(5) 
N : , 
Compute E = omen = - (See Fig. 1.) 


If kd has been correctly chosen, it 
should satisfy the equation, 


I + (EQ) 
Q+ (EA) 


In case of discrepancy, use the new 
value of kd and recalculate A, Q, and 
I by correcting the concrete terms. 
Based on these new values, calculate 
a new value of kd. Using the final 
value of kd, compute the stresses by 
the following formulas: 


kd = .(6) 


N(E + Q/A)\(kd) ” 


- = (4) 


I — Q?/A 
f,_ .¢d — kd | 
= he — . * (3) 
aes ( kd ) 
As a check, 
bd ow fee . (9) 
fe + nf, 
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Splitter Walls in Canal Transitions 
Built as Result of Model Study 


To THe Eprror: Readers interested in 
hydraulic model studies will recall the 
description of studies made for the transi- 
tion sections on the Santa Cecilia Canal, 
part of the Paraiba-Pirai Diversion Proj 
ect in Brazil, described by Emmett M. 
Laursen, A. M. ASCE, in the January 
1951 issue, pp. 44-47. These model 
studies showed the necessity of splitter 
or training walls at two hydraulic transi- 
tions which will eventually carry a flow 
of 5,630 cfs from high-velocity flows in 
restricted sections to low-velocity flows 
in shallow, unlined open canal sections 
At transition No. 1, the rectangular dis 
charge portal of Santa Cecilia tunnel 
widens out and the bottom rises to meet 
a shallow earth canal with sides sloping 
about 1 on 2; and No. 3, an expansion 
from a narrow, deep rock cut to another 
similar cross 


section of earth canal of 
section. The two transitions have two 
functions. One is to provide an efficient 


hydraulic transition recovering as much 
as is practicable of the velocity head 
reduction. This is important as this 
water is lifted through the Santa Cecilia 
pump station and any head recovery re 
duces the pumping cost. The other func- 
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tion is to achieve a uniform flow to avoid 
erosion problems in the unlined sections 
of the canal. 

These transition sections, as completed 
in reinforced concrete, are shown in the 
accompanying photographs. A detailed 
description of the Paraiba-Pirai Diversion 
Project was given by Adolph J. Acker- 
man, George O. Vogan, and the writer 
(then Construction Manager, Hydro- 
electric Construction Dept. of COBAST), 
in two articles which appeared in the 
October and November 1951 issues. 

Work on this project has progressed 
according to schedule. The first unit in 
each of the pumping stations was com- 
pleted and tested early this year and the 
canal sections carried 1,600 cfs during 
that time. Formal inauguration of the 
project was on March Ist, 1952. It will 
be several years before the transitions are 
called upon to carry the design quantity 
of water 

FRANKLIN T. Matruias, M. ASCE 
Assistant Manager, 
Project British Columbia 
Aluminum Co. of Canada, Ltd. 
Vancouver, B.C., Canada. 


(The Readers Write is continued on page 56) 





Transition sections on Santa Cecilia Canal, 
Brazil, were designed with splitter walls to 
spread flow evenly, without excessive scour. 
Transition No. 1, above, connects section 
emerging from tunnel portal with earth 
canal, and Transition No. 3, below, con- 
nects rock cut with another earth canal. 
At No. 1, foundation conditions are particu- 
larly poor, so a relatively short structure 
was desired. Requirements for No. 3 were 
still more exacting since it is located near 
the middle of an S-curve. 
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“WHEN WILL THE JOB BE DONE?” 





. Well, I can say plans are up in the air. 


You mean there'll be a delay? 


Q 
A 
Q. 
A. On the contrary. We’re mapping the entire area from the air. 
We'll have complete, detailed, accurate topographic maps 

of a l-mile wide route strip in a fraction of the time it would 


THE REPORTER WANTS TO KNOW 


As chief engineer, will you tell me about the plans for the new turnpike? 


take to survey the route by rod and transit methods. 


Aero Service of Philadelphia is doing the job. 


What about the cost? 


> 9 


Less than half the cost of ground methods. 


LOOK AT THESE FIGURES: 








Ground Method Aero Method 
Cost Est.* Time Est.* Cost Time 
Penna. Turnpike Extension . . . $415,000 2% years $83,000 145 days 
Bear Mountain Highway Link. . 74,400 2 years 17,500 90 days 
210,000 Acre AEC Facility —Not available for release— 160 days 
City Mapping, Durham, N.C. . . 180,000 5 years 30,000 7 mos. 
*These estimates made by our clients’ engineers 








AERO can save time and money on surveys for City Planning, Civil Defense, Plant 
Development, Oil and Mining Exploration, Highways, Railroads. Whatever your map- 
ping requirements, it will be worth your while to consult Aero Service—pioneer and 


leader in aerial mapping. 


TOPOGRAPHIC MAPS « PLANIMETRIC MAPS « PRECISE AERIAL MOSAICS 
AIRBORNE MAGNETOMETER SURVEYS ¢ RELIEF MODELS 
COLOR PHOTOGRAPHY 


In Canada our affiliate is CANADIAN AERO Service, Lrp., Ottawa 
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AERO 


SERVICE CORPORATION 


PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 
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Helicoidal Staircases Have Interesting History 


To tHe Eptror: Professor Magnel’s 
interest in prestressed concrete is well 
known. In his article, ‘Revolutionary 


Staircase Built of Prestressed Concrete,”’ 
in the September 1951 issue, he states 
that the staircase he designed “is a 
daring structure which could not be 
built of the usual reinforced concrete.”’ 
Certain it is that helicoidal staircases 
of conventional reinforced concrete con 
struction have been designed and built 
successfully Iwo examples have al 
ready been furnished by other readers 
that in San Jose, Calif. (November 1951 
issue, p. 56), and that in London, Eng 
land (February 1952 issue, p. 52). A 
third example deserves mention, if for 
no other reason than its proximity to 
ASCE headquarters in New York City 

















This staircase, in the building known as 
1407 Broadway, at West 39th Street, was 
constructed from structural plans from 
the office of Severud-Elstad-Krueger, 
consulting engineers. It is illustrated 
here. 

Various other examples of such “geo 
metrical” staircases have appeared from 
time to time in engineering:and archi 
tural journals—all presumably of con- 
ventional reinforced-concrete design and 
construction. Incidentally, some of the 
most beautiful examples of helicoidal 
staircases were constructed well over a 
century ago—of wood. The interested 
reader may consult the National Geo- 
graphic Magazine of February 1949, p. 
204, for an exceptionally graceful “spiral” 
staircase built in Natchez in 1812. (See 
photo below). 

Apparently Professor Magnel resorted 
to prestressed concrete construction not 
necessarily because of the type of struc- 
ture, but rather with a wary eye on the 
high torsional moments given by his 
calculations. But are not these moments 
exaggerated? If, to obtain a rough 
check, we should imagine his staircase 
extended to complete a full circle, and 
subjected to the same total uniform load 
(2 X 29,100 Ib), the torsional moment 
at each support would become 

29,100 &K 6.4 = 186,000 ft-lb 
a figure substantially below the author’s 
211,000 ft-lb. Moreover, a still lower 
torsional moment should result from a 
careful analysis of the actual structure. 

Professor Magnel observes that ‘no 
reliable formula exists for computing 
torsional stresses in very thin rectangular 
concrete sections.’’ There does indeed 
appear to be a dearth of reliable data from 
torsional tests made on such sections in 


Helicoidal staircases 
have a long history. 
That of wood, at left, 
was designed for Au- 
burn, ancestral home 
of Duncan family, 
built in Natchez, 
Miss., in 1812. Photo 
is reproduced by spe- 
cial permission from 
The National Geo- 
graphic Magazine 
(February 1949 issue, 
p. 204). Staircase 
above, of reinforced 
concrete, is in New 
York City building at 
1407 Broadway, con- 
structed in 1950 from 
plans of Severud- 
Elstad-Krueger. 








reinforced concrete, although consider- 
able work has been done with homogene- 
ous, isotropic materials. It is hoped that 
other readers will submit to Crvit 
ENGINEERING pertinent data and ref- 
erences, if such are available. 

In closing, the writer wishes to point 
out some drafting errors in the author's 
Fig. 2, in which the diagram appears to 
have been inadvertently reversed. The 
upward reaction of 37,500 ft-lb per ft 
should be at the left, at A,, and the ten- 
sile (hold-down) reaction of 28,100 ft-lb 
per ft at the outer edge, at B,. Further 
more, the curved arrow representing the 
torsional moment reaction should be 
pointed in the opposite direction to that 
shown. 

Victor R. BerGMan, A.M. ASCE 
New York, N.Y. 


Correction to Article on 
Pipeline Bridge Stabilization 


To THE Eprror: An error appears in 
my article, “Pipeline Bridge Stabilized 
with Diagonal Rope Stays,” in the March 
issue, page 27. In the second paragraph 
of the first column, the phrase ‘‘rupture 
from a normal stress’’ should read “rup- 
ture from abnormal stress.’ 

D. B. Steinman, M. ASCE 
Consulting Engineer 
New York, N.Y. 


Mechanical Analysis of 
Sediments Useful 


To tHE Eprror: In his article, “ ‘Nor 
mal’ Size Distribution Found in Samples 
of River-Bed Sand,”’ in the February 1952 
issue, p. 49, Mr. T. Blench has called 
attention to a very convenient method of 
representing mechanical analyses of sedi- 
ments which the civil engineer can use 
advantageously. The fact that the log 
arithms of the particle sizes of natural 
sediments are frequently found to be 
normally distributed immediately makes 
available a fund of knowledge in the field 
of statistics which can be applied to the 
sediment problem 

When the graph of logarithm of grain 
size against percentage coarser is a straight 
line, we can read from the graph the 
geometric mean size and the standard 
deviation of the logarithms of the sizes. 
The geometric mean size is the size read- 
ing at the intersection of the straight line 
and the 50-percent line. The standard 
deviation, which is a measure of the range 
in sizes, is the logarithm of the ratio of 
the size corresponding to 15.9 percent 
coarser and the geometric mean size. The 
ratio of these two sizes, which is called 
the geometric standard deviation, is 
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Studies in Structural Arc Welding free on request. Designers and engineers write on your letterhead to Dept. 1 42 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 17, OHIO 
The World’s Largest Manufacturer of Arc Welding Equipment 
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usually used to indicate the spread in 
sizes rather than the logarithm of the 


ratio. Otto (Journal of Sedimentary 
Petrology, Aug. 1939, pp. 62-76) has pre 
sented a method of determining statis- 
tical parameters of sediments when the 
logarithms of the sizes are no longer nor- 
mally distributed. 

The geometric standard deviation of the 
sizes of the sediments whose mechani 
cal analyses are shown in Fig. | is the 





same for all samples and has a value of 
approximately 1.3. This is a most in- 
teresting finding which is brought out 
by the use of the probability graph. It 
would be interesting to see if the sediments 
of other streams show similar relation- 
ships. 

Vito A. VaNont, M. ASCE 
Associate Professor of Hydraulics 
California Institute of Technology 

Pasadena, Calif 


Spiral Staircase of Reinforced Concrete Built in Israel 


To tHe Eprror: In connection with 
Prof. G. Magnel’s article in the Septem 
ber 1951 issue, and the resulting letters 
to the editor on the subject of heli 
coidal staircases, I would like to draw 
attention to a _ helicoidal, reinforced 
concrete staircase designed and con 
structed for the Sharon Hotel in Herzlia, 
Israel, in 1948. This staircase is shown 


under construction in the accompanying 
photograph 





The total turn of the stair is 432 deg 
with an intermediate support at 315 deg, 
which was introduced to eliminate high 
torsional stresses. The thickness of the 
slab, measured normal to the surface, 
varied from 7 in. at the outside edge to 
2 in. at the inside edge of the stair. The 
reinforcing consisted of fourteen-10¢@ mm 
and three-16¢@ mm longitudinal bars dis- 
tributed evenly in the top and bottom of 
the slab, and 10¢@ mm stirrups placed 
radially at 5'/, in. center to center, as 
measured on the exterior edge of the stair. 
The thickness of the slab and the amount 
of reinforcing were governed by the local 
code requirement that torsional stresses 
should not exceed 200 psi. 

The entire hotel was designed by Z. 
Rechter, architect of Tel Aviv. The 
staircase was designed structurally by 
the writer. 

MICHAEL BAR SHANY, A.M. ASCE 
Berkeley, Calif. 


Denmark Reports Spiral Staircase Three Stories High 


To Tue Eprror: It might be of interest 
to note that a helicoidal staircase, similar 
to those pictured in the September and 
November 1951 issues, was recently de- 
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signed and built using conventional re- 
inforced concrete construction. 

The staircase is located in the Admin- 
istration Building of the new American 


Spiral staircase in Ad- 
ministration Building 
of new American 
Tobacco Co. factory 
in Copenhagen, Den- 
mark, combines grace 
and utility. Struc- 
ture, which extends 
from basement to sec- 
ond floor, is af con- 
ventional reinforced 
concrete design, sup- 
ported and anchored 
only at each floor 
level. 





Tobacco Co. factory, Copenhagen, Den- 
mark, which was designed by Hans 
Rahlff, architect, and Rasmussen & 
Schiotz, civil engineers. Rasmussen & 
Schiotz were also contractors for the job. 
This staircase runs from basement to 
ground floor, from there to the first floor 
and thence to the second floor. It is 
supported and anchored only at each floor 
slab. The staircase slab has a thickness 
varving from 7'/; to 10 in. measured 
vertically. The design loads are 130 psf 
for dead load and 75 psf for live load, or a 
total of 205 psf on horizontal projection. 
The reinforcement consists of longitu- 
dinal steel bars of '/2-in. diameter, placed 
so that they are normal to radial sections 
at all points. Hoop-type stirrups of '/,- 
in. diameter, placed radially, are spaced 
6 in, center to center, measured along the 

center line of the staircase. 
NIELS ROSTOCK- JENSEN 
Rassmussen & Schiots 

Copenhagen, Denmark 


Origin of Column 
Design Method Traced 


To THE Eprtor: The procedure for the 
design of eccentrically loaded steel col- 
ummns described by Professors Willig and 
Cunningham (December 1951 issue, p. 
53) certainly deserves the interesting 
comment it has received. It is a great 
time saver. 

Just as a matter of interesting history 
I should like to call attention to the fact 
that a complete presentation of prac- 
tically the same method was given in 
Engineering News-Record for October 21, 
1926, page 662, by Prof. E. W. Rettger of 
Cornell University. I have been using it 
in class work and in design since that time. 

Professor Rettger called it the “‘add- 
area method for columns with eccentric 
and lateral loads.’’ He went ahead to 
say that it had been suggested previously 
in the familiar text, Modern Framed 
Structures, by Johnson, Bryan, and 
Turneaure. It therefore has quite a his- 
tory. In developing the formula, Pro- 
fessor Rettger showed that its use did not 
at all depend on any particular type of 
column formula. 


, Mc . 
I have found the term ——-. preferable 
72 


max 


to the term but this is a question 


of individual preference and is of no 
particular moment. 
D. M. McCain, M. ASCE 
Head, Civil Engineering Dept. 
Mississippi State College 
State College, Miss. 
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STEEL 





t’s only human to want to hold on to 
things after they've outlived their use- 
fulness. That’s why today millions of 
tons of worn-out and obsolete equip- 
ment and machinery are lying for- 
gotten in the country’s plants and 
factories and on farms. 

The steel industry needs these mil- 


lions of tons of dormant scrap, needs 


it in the worst way. With this vital 
dormant scrap the entire steel supply 
picture would brighten up, with more 
steel for everybody. But without it, 
the steel industry cannot hope to keep 
up production at present levels. 

Call in a scrap dealer now, today. 
He will buy your dormant scrap and 


start it moving toward the steel mills. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


More Scrap Today... More Steel Tomorrow 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


DENVER CONVENTION 


COLO., 


COSMOPOLITAN HOTEL, 


DENVER, 


Celebrating a Century of Engineered Progress, 1852-1952 





JUNE 17-20, 1952 





Registration 


Mezzanine floor of Cosmopolitan 
Hotel, opens Tuesday, June 17, 
8:30 a.m each Convention day 
8:30 a.m. to 5:00 p.m 


TUESDAY MORNING, 
JUNE 17 


Student Chapter Conference 
9:15 A.M, CENTURY ROOM 


Student Papers 
Chapter Reports 


6:30 ASCE Stag Smoker 


Throughout the days of the Denver 


Albany Hotel 


Convention, students are cordially 11:00 


invited and encouraged to attend 
any 


Technical Division sessions and 
other Convention events. 


BUREAU OF RECLAMATION 


SYMPOSIUM 


Commemorating the Semi-Centennial 
Anniversary of Bureau of Reclamation 


10:00 A.M. AUDITORIUM, BUILDING 


56, DENVER FEDERAL CENTER 


Presiding: W.E. Blomgren, President 


Colorado Section, ASCE 





Assistant Commissioner, Bureau of 
Reclamation, Washington, D.C. 


Contributions of Research to Bureau 
Design and Construction 
W. H. Natper, M. ASCE; Chief 
Designing Engineer, Bureau of Rec- 
lamation, Denver, Colo. 


11:30 Twenty Years’ Progress in 


Hydraulics Research 

H. M. Martix, M. ASCE; Head 
of Hydraulic Laboratory, Bureau of 
Reclamation, Denver, Colo 


12:20 P.M. LUNCHEON IN BUILDING 55 
CAFETERIA 


Introductions featuring Bureau of 





11:25 Presidential Address to Students Reclamation officials 
. ee 10:00 Welcome 
CaRLTON 5S. Proctor, President, ; : 
ASCE L. N. McCretran, M. ASCE: 2:00 Open House 
Chief Engineer, Bureau of Reclama- ) ‘ Se : 
12:15 ‘‘Meet the Board’’ Luncheon tion, Denver, Colo. Bureau of Reclamation Engineering 
Prize awards _ : Center 
10:15 Fifty Years of Progress in Buildings 53 and 56, Denver Federal 
1:30 Open House at Bureau of Reclama- Reclamation Center 
tion Laboratories KENNETH MARKWELL, M. ASCE; Tour of Laboratories and exhibits 
LOCAL SECTIONS’ TRIP AND DINNER MEN’S DINNER, 
CONFERENCE FOR THE LADIES SMOKER, SHOW 
Monday, June 16 Tuesday, June 17 
Tuesday, June 17 
1:30 P.M. CENTRAL CITY 


9:30 A.M, 


WESTERN ROOM, 


COSMOPOLITAN HOTEL 





Representatives of Local Sections of 
ASCE in the area about the Denver 
Convention will convene to discuss 
the expanding activities of ASCE at 
the Local Section level. 


The Conference, which is primarily 
for invited delegates of 
Sections, will be open to any and all 
who may be interested in the activi 
ties and operational details of ASCE 
Local Sections 


selected 





At 1:30 p.m., the ladies will leave 
for a visit to Central City which will 
include a beautiful mountain trip, 
a tour of this famous gold mining 
town, attendance at a rehearsal of 
the unique Central City Opera, and 
dinner at the historic old Teller 
House. The cost of this trip, in- 
cluding transportation and dinner, 
will be $5.75 per person It is 
anticipated that the ladies will re- 
turn from this trip at about 10:30 
p.m. 


Tuesday, June 17 


6:30 P.M. 


ALBANY HOTEL 





A splendid opportunity to talk over 
old times and to make some new 
friends will be offered during a 
Dinner and Smoker for men only at 
the Albany Hotel. The program 
will include a buffet dinner and 
smoker-type entertainment. Tickets 
for this event will be $7.50 per per- 
son. Tickets for students are avail- 
able at half price. 
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WELCOME TO DENVER 
AND 
BUSINESS SESSION 


Wednesday Morning, June 18 


10:00 A.M, CENTURY ROOM 
Presiding: Carlton S. Proctor, Presi- 
dent, American Society of Civil 
Engineers 


Welcome by Colorado Section 


WALTER E. BLOMGREN, 
Colorado Section, ASCE 


President, 


Welcome by the City of Denver 


Hon. QuiGG Newton, Mayor 


Welcome by the State of Colorado 


Hon. Dan THORNTON, Governor 


Response 


CARLTON §S 
ASCE 


Proctor, President, 


The Denver Convention 
ALFRED J. Ryan, General Chairman 


Our New Frontier 

ALFRED E. PERLMAN, Executive 
Vice-President, Denver, Rio Grande 
& Western Railroad. 

General Business Session of ASCE 


Adjournment for Membership 
Luncheon 


WEDNESDAY, JUNE 18 
Division Sessions 


Construction Division 


2:30 P.M. CENTURY ROOM 
Presiding: A. H. Ayers, Chairman, 
Executive Committee, Construction 
Division 


Construction of Dam No. 22, 
Denver Water Board 

D. D. Gross, M. ASCE; Chief 
Engineer, Denver Board of Water 
Commissioners, Denver, Colo 


Discussion 
Georce P. McInpor, Assistant 
Project Superintendent, Macco- 


Puget Sound Co., Denver, Colo 


Construction Features of Boulder- 
Denver Turnpike 

RosBertT D. Wiison, General Super- 
intendent, Peter Kiewit Sons’ Co., 
Denver, Colo. 


Construction of Hungry Horse Dam 
Ciype H. Spencer, Construction 
Engineer, Hungry Horse Project, 
Montana, Bureau of Reclamation 
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LADIES’ ENTERTAINMENT 


LADIES' HEADQUARTERS, BOARD 
ROOM, COSMOPOLITAN HOTEL 


Tuesday, June 17 
1:30 p.m. Tour to Central City for 
sightseeing and dinner 


Wednesday, June 18 


AUTHORS’ BREAKFASTS 
8:15 A.M. PIONEER ROOM 
Wednesday, Thursday and Friday 


Briefing sessions for all speakers, 
discussers and program officials. 
Attendance by invitation. Presid- 
ing: WALTER E. BLOMGREN, Chair- 
man of Technical Program. 

















9:00 Coffee hour and reception in Empire 
a.m. Room 
12:15 Membership Luncheon 
ani MEMBERSHIP LUNCHEON 
nto Chuck-Wagon Dinner Wednesday, June 18 
12:15 P.M. SILVER GLADE 
Thursday, June 19 
> ; ~ > ¢ 9-15 
11:30 Luncheon at Lakewood Country A Membership Luncheon at 12:19 
. in the Silver Glade will feature the 
am. Club “ehh : 
annual address of the Society Presi- 
6:30 Dinner- Dance dent, CARLTON S. Proctor, who 
p-m. will be introduced by R. J. Trpton. 
. The President of the Colorado Sec- 
Friday, June 20 tion, WALTER BLOMGREN will pre- 
12:15 Family Luncheon, Silver Glade side at this luncheon. Tickets for 
p.m. Room theluncheon will be $3.00 per person. 
Engineering Mechanics 4:00 Effectiveness of Salt Barriers in 
Division Rivers 
Gapris H. KEULEGAN, Senior Phys- 
icist, National Hydraulic Labora- 
aeachetaaae OEE ROOM tory, National Bureau of Standards, 
Washington, D. C. 
Fluid Dynamics Session 
Presiding John S. McNown, M. Irrigation and 
ASCE; Assoc. Prof. and Assoc Drainage Division 
Director, Inst. of Hydr. Research, soa. cus ROOM 
Univ. of lowa 
Presiding: Harold Conkling, Chair- 
2:30 Development of Turbulent Bound- man, Executive Committee, Irrigation 
ary Layer on Steep Slopes and Drainage Division 
WitttaM J. Bauer, J.M. ASCE; 2:00 Forecasting Methods of Operation 
Research Assoc., Inst. of Hydr. of Multiple-Purpose Projects 
“+s (plmeaaa aia icici Leon F. Maca, M. ASCE; Engi- 
mete neer, Hydrology Branch of Division 
of Project Planning, Bureau of Rec- 
3:00 Application of Flow Analysis to lamation, Denver, Colo. 
Vaned Elbows “ 
EDWARD SILBERMAN, M. ASCE; 2:30 Legal Aspects of Multiple-Purpose 
. : aii Water Projects and Trans-Basin 
Assoc. Prof., St. Anthony Falls E : f Wat 
Hydraulics Lab., Univ. of Minne- ee wa 
sota, Minneapolis, Minn Jean S. BREITENSTEIN, Attorney-at- 
Law, Consulting Attorney, Colo 
. ‘ State Water Board 
3:30 Effect of Viscosity and Seepage on rade State Water Beart 
Concentration of Sediment in Sus- 3:00 Colorado-Big Thompson Project 
—- HERBERT E. PRATER, M. ASCE; 
J. R. Barton, Assoc. Prof., Civil Regional Engineer, Region 7, Bu- 
Engineering, Univ. of Utah, Salt reau of Reclamation, Denver, Colo, 
Lake City, Utah; RoBertT WILDE, ‘ F 
Research Fellow, Colorado Agric 3:30 Lake Heffner Evaporation Experi- 


and Mech. College; and M. L. AL 
BERTSON, J].M. ASCE; Prof., Civil 
Engineering and Head, Fluid Me- 
chanics Research, Colorado Agric 
and Mech. College, Ft. Collins, 
Colo. 





ments Cooperative Investigation by 
U. S. Geological Survey, Navy and 
Bureau of Reclamation 

G. Eart Harpeck, M. ASCE; 
Hydraulic Engineer, U. S. Geologi- 
cal Survey, Point Loma, Calif 
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2:30 


3:00 


3:30 


9:00 


9:30 


10:00 


10:30 


Structural Division 
PADDOCK ROOM 


Presiding: Stewart Mitchell, Chair- 
man, Executive Committee, Structural 
Division 


A Method for Calculating Stresses 
in Rigid-Frame Corners 

HARVEY OLANDER, Structural Engi- 
neer, Bureau of Reclamation, Den- 
ver, Colo. 


2:30 P.M. 


Design of the University of Wyo- 
ming Field House 

M1o §. Ketrcuum, Jr.,A.M. ASCE, 
consulting engineer, Denver, Colo. 


Timber Construction, an Expansible 
Industry for Emergency Needs 

M. W. Jackson, A. M. ASCE; 
Univ. of Colorado 


CHUCK-WAGON DINNER 
AND ENTERTAINMENT 


6:00 P.M., WEDNESDAY, RED ROCKS 
THEATER 


The program for Wednesday night 
will consist of a Chuck-Wagon 
Dinner and entertainment to be 
held at the unique open-air Red 
Rocks Theater located at the base 
of the mountain range. Dinner will 
be served chow-line style from chuck 
wagons immediately adjacent to the 
theater site. The entertainment 
will feature historical Indian dances, 
western singing and western-style 
square dancing. The cost of tickets 
for this event will be $4.00 per per- 
son. Transportation, where neces- 
sary, will be provided at a nominal 
cost. 


THURSDAY MORNING, 
JUNE 19 


Division Sessions 
Construction-Structural 
Divisions (joint session) 

CLUB ROOM 


Presiding: Raymond Archibald, 
Member, Executive Committee, Con- 
struction-Structural Divisions 


9:00 A.M. 


Foundations and Design of Granby 
Pumping Plant 
WiiuraM H. Worr and WriiiraM R. 


Jupp, A.M. ASCE; Engineers, 
Bureau of Reclamation, Denver, 
Colo 


Construction of Granby Pumping 
Plant 


R. J. Wittson, Engineer, Bureau of 
Reclamation, Denver, Colo. 
Construction of Granby Dam 
Ep. H. HONNEN, Project Manager, 
Granby Constructors, Denver, Colo. 


Discussions 
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9:00 


9:30 


10:00 


9:00 


9:30 


10:00 


10:30 


11:00 


11:30 





Engineering Mechanics Div. 


9:00 A.M, COLORADO ROOM 


Presiding: Douglas McHenry, Mem- 
ber, Executive Committee, Engineer- 
ing Mechanics Division 


Calculation of Stresses and Defiec- 
tions in Transversely Loaded Plates 
Under Boundary Conditions of 
Elastic Support 

S. J. Fucus, M. ASCE; Develop- 
ment Engineer, Multum Design 
Company, Brooklyn, New York 


Stiffness Charts for Gussetted 
Members Under Axial Load 

J. E. Gotpperc, M. ASCE; Prof., 
Civil Engineering, Purdue Univ., 
West Lafayette, Ind. 


Numerical Analysis of Continuous 
Frames in Space 

James P. Micuatos, M. ASCE; 
Assoc. Prof., Civil Engineering, lowa 
State College, Ames, Iowa. 


Analysis of Strain Measurements 
in Dams by Use of Punched Card 
Machines 

J]. M. Rapuagt, M. ASCE; and J 
R. BRUGGEMAN, Bureau of Recla- 
mation, Denver, Colo. 


Hydraulics Division 


9:00 A.M. EMPIRE ROOM—SHIRLEY- 
SAVOY HOTEL 


Presiding: Morrough P. O’Brien, 
Chairman, Executive Committee, Hy- 
draulics Division 


Prototype Behavior of Morning- 
Glory Spillways 

J. N. Brapey, A.M. ASCE; Head, 
Structure Section, Hydraulic Labo- 
ratory, Bureau of Reclamation, 
Denver, Colo. 


Determination of Pressure Con- 
trolled Profiles for Morning-Glory 
Spillways 
W. E. WaGner, Hydraulic Engi- 
neer, Bureau of Reclamation, Den- 
ver, Colo. 


Performance Tests on the Proto- 
type and Model of the Hearte 
Butte Morning-Glory Spillway 

A. J. Pererka, A.M. ASCE; Asst. 
Head, Structures Section, Hydraulic 
Laboratory, Bureau of Reclamation, 
Denver, Colo. 


Discussion by 

Georce E. Barnes, M. ASCE; 
Head, Dept. of Civil Engineering 
Mechanics, Case Institute of Tech- 
nology, Cleveland, Ohio. 


Hydraulics of Closed-Conduit Spill- 
ways 

Frep W. Biarspet.t, A.M. ASCE; 
Project Supervisor, Soil Conserva- 
tion Service, St. Anthony Falls, 
Hydraulic Lab., Minneapolis, Minn. 


General discussion 





9:00 


9:45 


10:30 


2:00 


2:40 
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Soil Mechanics and 
Foundations Division 


9:00 A.M. 


Presiding: Robert F. Blanks, Chair. 
man, Executive Committee, Soil Me- 
chanics & Foundations Division 


SYMPOSIUM—Soil Problems in 
Great Plains States 


Silt Injection for Stabilization of 
Loess Soils 

Georce E. Jounson, M. ASCE; 
Chief Engineer and General Mana- 
ger, Central Nebraska Power and 
Irrigation District 


Denver Stockyards Stadium 
Dr. Racpu B. Peck, M. ASCE 


Foundation Problems—Trenton 
Dam, Frenchman-Cambridge Proj- 
ect, Nebraska 

E_tis ARMSTRONG, 
Engineer, M. ASCE 


Construction 


THURSDAY AFTERNOON, 
JUNE 19 


Division Sessions 


Hydraulics Division 


2:00 P.M. EMPIRE ROOM, SHIRLEY- 
SAVOY HOTEL 


Presiding: Morrough P. O’Brien, 
Chairman, Executive Committee, Hy- 
draulics Division 


Studies of the Use of Pervious 
Fence for Stream Bank Revetment 
Joun T. O’Brren, A.M. ASCE; 
Director, Waterfront Structures 
Div., U. S. Naval Civil Engineering 
Research and Evaluation Lab., 
Port Hueneme, Calif 


Discussion 

CHARLES W. Tuomas, A.M. ASCE; 
Flood Control Engineer, Soil Con- 
servation Service, San Francisco, 
Calif. 


Factors Influencing Rate of Sedi- 
ment Movement in High Plains of 
Northeastern Wyoming 

H. V. Pererson, A.M. ASCE; 
Staff Geologist, Geological Survey, 
Salt Lake City, Utah. 

RicHARD F. Hap.ey, Geologist, 
Geological Survey, Salt Lake City, 
Utah. 


Total Sediment Load Measured by 
Turbulence Flume 

Paut C. Benepict, M. ASCE; 
Regional Engineer, Geological Sur- 
vey, Lincoln, Nebr 

Maurice L. ALBERTSON, J. M. 
and ASCE;; Prof., Civil Engineering, 
and Head, Fluid Mechanics Re- 
search, Colorado A.&M. College, 
Ft. Collins, Colo. 
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STUDENT CHAPTER FACULTY 
ADVISERS’ CONFERENCE 


Thursday, June 19 
9:30 A.M. WESTERN ROOM 


Faculty Advisers from ASCE Stu- 


MEMBERSHIP LUNCHEON 


Thursday, June 19 


12:15 P.M, LINCOLN ROOM, SHIRLEY- 


DINNER AND DANCE 


Thursday, June 19 


CENTURY AND SILVER GLADE ROOMS 

















dent Chapters in the Rocky Moun- SAVOY HOTEL 6:00 Cocktails 
tain area will convene for a one-day 7:30 Dinner 
discussion of Student Chapter prob- 
lems. 9:00 Dancing and Entertainment 
This conference, which is primarily There will be a men’s luncheon at This affair Te oe — 
for invited advisers, will be open to 12:15 in the Lincoln Room at the Conv anes. é rte a -~ ry apard 
all Contact and Junior Contact Shirley-Savoy Hotel. It is believed ee are cordially invited to at- 
Members of Chapters and others that the one speech contemplated Cae. : ’ 
interested in the activities and oper- will keep those who attend laughing Dress will be informal. 
ational details of ASCE Student through the afternoon Technical Tickets covering all activities of the 
Chapters. Sessions. evening are $6.50 per person. 
DonaLp Q. Matejxa, J. M. ASCE; Discussion 5. Use of Various Types of Soils and 
Hydraulic Engineer, Geological Sur- H. S. MEIssner, M. ASCE: Re- Methods of Construction for Lining 
vey, Lincoln, Nebr search Engineer, Bureau of Reclama- Canals 
Discussion tion, Denver, Colo. V.S. Metssner, M. ASCE; Bureau 
f Reclamation, Denver, Col 
Wuitney M. Borianp, A. M. 4. Design Problems in Pipe Dis- Se ere ‘ 
ASCE, Head, Sedimentation Sec- tribution Systems 6. Soil Conditions in the Denver 
tion, Bureau of Reclamation, Den- Howarp G. Curtis, M. ASCE: Area 
ver, Colo. Engineer, Canals Branch, Bureau of W. R. Jupp, A. M. ASCE; Bureau 
4:00 Suspended Sediment in Relation to Reclamation, Denver, Colo. of Reclamation, Denver, Colo. 
Shape of Alluvial Channels 5. Metering Gates for Pipe Distri- 7. A Discussion of a Large Number 
Tuomas Mappock, Jr. Chief, bution Systems of Old Earth Dams in the Eleven 
Irrigation Operations Branch, Bu- Josern B. Summers, J.M. ASCE; Western States 
reau of Reclamation, Washington, Hydraulic Engineer, Bureau of Rec- James L. SHerarp, M. ASCE; 
D.C. lamation, Denver, Colo Bureau of Reclamation, Denver, 
Luna B. Leopotp, A.M. ASCE; ‘ ‘ Colo. 
Hydraulic Engineer, Water Re- | 3:30 Discussion 
sources Division, Geological Survey, 8. Soil Mechanics and Foundation 
Washington, D.C. Engineering Practices in Bureau of 
a Soil Mechanics and Public Roads 
4:30 General discussion Foundations Division Wurm L. Eacer, M. ASCE; 
Division Materials Engineer, Bu- 
2:00 P.M. PADDOCK ROOM reau of Public Roads, Denver, Colo. 
Irrigation and Drainage Presiding: Robert F. Blanks, Chair- 
Division man, Executive Committee, Soil Me- 
ose pa. COLORADO ROOM, chanics and Foundations Division — 
SHIRLEY-SAVOY HOTEL 2:00 Current Events in Soil Mechanics Waterways Division 
Presiding: George S. Knapp, Mem- and Foundation Engineering (10- 2:00 P.M. CLUB ROOM 
j minute presentations ) 
——— ee | Presiding: Wendell E. Johnson, M. 
e 1. A Discussion of the Load-Bearing ASCE; Chief Engineering Division, 
2:00 SYMPOSIUM on Canals—15-min- Test, Its Use and Applicability Missouri River Division, Corps of 
ute papers A. E. Cummincs, M. ASCE; Re- Engineers, U. S. Army 
search Engineer, Raymond Concrete 
1. Seepage Losses in Earth Canals Pile Co., New York, N.Y. 2:00 The Fort Randall Dam and Reser- 
Dae M. Lancaster, A.M. ASCE; Et ae voir Project 
Hydraulic Engineer, Bur. of Rec- 2. Possibilities of Radioactive Iso- Henry J. Hoerrer, District Engi- 
lamation, Denver, Colo. topes as a Tool in the Field of Soil neer, Omaha District, Corps of 
: : Mechanics Engineers. 
2. Results of Studies on Design of D. J. Betcuer, M. ASCE; Cornell 
Stable Channels University 2:45 Kansas River on the Loose 
Emory W. Lang, M. ASCE; Con- * Bs ; L. J. Lincotn, M. ASCE; District 
sulting Hydraulic Engineer, Bureau 3. Electrical Stabilization of Soils Engineer, Kansas City District, 
of Reclamation, Denver, Colo. E. F. Preece, M. ASCE; Corps of Corps of Engineers. 
Engineers, Washington, D.C. ha a / 
3. Lining Program for Irrigation — ; a 3:30 Channel Stabilization of the Mis- 
Canals 4. Control of Expansive Clay Soils souri River 
I. B. Hosic, M. ASCE; Engineer, in Building Foundations RaymMonp L. Huser, M. ASCE; 
Canals Branch, Bureau of Reclama- S. J. BucnHanan, M. ASCE; Prof., Engineer, Omaha District, Corps of 
tion, Denver, Colo A. & M. College of Texas. Engineers. 
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9:00 


10:00 


9:00 


10:15 


9:00 


11:00 


FRIDAY MORNING, 
JUNE 20 


Division Sessions 
Air Transport Division 
EMPIRE ROOM 


Presiding: Terry J. Owens, Member 
Executive Committee, Air Transport 
Division 


9:00 A.M. 


Correlation of Runway Design Pro- 
cedure 

Rosert J. Horonyerr, A.M. ASCE 
Discussion by members of Com- 
mittee on Correlation of Runway 
Design Procedures 

Revenue Bond Financing for Airport 
Improvements 

James C. BUCKLEY. 

General discussion 

Highway Division 

9:00 A.M, PADDOCK ROOM 
Presiding: Ben H. Petty, Chairman, 
Executive Committee, Highway Divi- 
sion 

The Development of an Interstate 
Route with Its Urban Connections 
Dan W. Ormspee, M. ASCE; 
Colorado State Highway Dept 
Colorado’s Long-Range Highway 
Plan 

Ropert E. Livincston, Colorado 
State Highway Dept. 
Denver-Boulder Turnpike 
Roperick L. Downtnc, M. ASCE; 
Member of State Highway Commis- 
sion; Prof., Civil Engineering, 
Univ. of Colorado 

Power Division 

9:00 A.M, CENTURY ROOM 
Presiding: Byron O. McCoy, Chair- 
man, Executive Committee, Power 
Division 

Colorado-Big Thompson Project 
Power Development 

S. M. Denton, M. L.E.E.; and 
H. L. Neve, M. ASCE, Engineers 
in the Design Division of Chief 
Engineer's Office, Bureau of Recla- 
mation, Denver, Colo 

Novel Features of Diversion and 


Outlet Works, Boysen Dam and 
Power Plant, Wyoming 

RICHARD WHINNERAH, A.M. ASCE; 
Design Engineer of the Dams 
Branch, Bureau of Reclamation, 
Denver, Colo 


Vibration in Hydroelectric Power 
Plants 

SAMUEL Jupp, M. ASCE; Head of 
Structural Design Branch, Bureau 
of Reclamation, Denver, Colo 
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9:00 


10:30 


2:00 


Waterways Division 


9:00 A.M, CLUB ROOM 
Presiding: Wendell E. Johnson, M. 
ASCE; Corps of Engineers, U.S. 


Army 


The Canal and Locks near St. 
Louis, Mo., By-Passing the Chain 
of Rocks Reach, Mississippi River 
A. F. Grirrtixn, M. ASCE; Upper 
Mississippi Valley Division, Corps 
of Engineers 


The Upper Minneapolis Harbor 
Development, St. Anthony Falls 
Project, Mississippi River at Min- 
neapolis, Minn. 

L. G. Yoper, District Engineer, St 
Paul District, Corps of Engineers. 


Obsolescence in Navigation Locks 
and Dams 

RALPH Bioor, M. ASCE; Engineer, 
Office, Chief of Engineers, U. S 
Army. 


MEMBERSHIP LUNCHEON 


Friday, June 20 


12:15 P.M. SILVER GLADE ROOM 


A farewell luncheon for men, women 
and especially the younger folks, 
will be held in the Silver Glade 
Room at 12:15. The entertainment 
at this luncheon will be something 
that the entire family will enjoy. 
Tickets will be $2.25 per person. 


FRIDAY AFTERNOON, 
JUNE 20 


Division Sessions 


Surveying and 

Mapping Division 

2:00 P.M, PADDOCK ROOM 
Presiding: William H. Rayner, Chair- 


man, Executive Committee, Surveying 
& Mapping Division 


Surveying Operations for Locating 
Radio Relay Stations 

L. M. Scutnpet, Outside Plant De- 
sign Engineer, American Telephone 
& Telegraph Co. 

Public Land Lines in the West 

W. R. Banpy, M. ASCE; Regional 
Chief of Engineering, Bureau of 
Land Management, Billings, Mont. 


Sanitary Engineering Division 
EMPIRE ROOM 


Presiding: Frank Woodbury Jones, 
Chairman, Executive Committee, San- 
itary Engineering Division 


2:00 P.M. 


Stream Pollution 


Wittram N. Gaur, A.M. ASCE; 








2:30 


3:00 


2:00 
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Colorado 


Division of Sanitation, 
State Board of Health. 
Algae Responsible for Taste and 
Odor in Domestic Water Supplies 
Georce J. Turre, Sanitary Engi 
neer, Denver, Board of Water Com- 
missioners. 


Putting a Sewage Treatment Plant 
into Operation 

BENJAMIN Benas, M. ASCE; Senior 
Civil Engineer in Charge, Sewer and 
Waste Treatment Division, De- 
partment of Public Works, San 
Francisco, Calif 


City Planning Division 
CLUB ROOM 


Presiding: Harry W. Alexander 
Chairman, Executive Committee, City 
Planning Division 


2:00 P.M, 


Water for Greater Denver 
Eart L. Mositey, M 
Manager, Denver Water 
Denver, Colo. 


ASCE; 
Board, 


Denver’s Master Street Plan 
Joun S. Marswart, M. ASCE; 
Design Engineer, City of Denver. 


Traffic Engineering and Mass Trans- 
poration 

Henry A. Barnes, Traffic Engi- 
neer, City of Denver; Member, 
Institute of Traffic Engineers 


PLANNED TOURS 


Trip No. 1. Denver Sightseeing 
by Bus 


FRIDAY, JUNE 20, 1:30 P.M. 


Hotel to Colorado's Capitol and 
Denver Civic Center; West Sixth 
Avenue Freeway to Denver Federal 
Center; Alameda Avenue to Den- 
ver's Red Rocks Theater; Mt 
Vernon Canyon Road to Denver's 
Mountain Park and Buffalo Bill’s 
Grave at top of Lookout Mountain; 
Golden to Inspiration Point; Berke 
ley Park and Lake, West 48th Ave- 
nue to Denver's new reinforced 
concrete Coliseum (9,000 seats); 
City Park and back to hotel. 65 
miles, 4 hours. Cost $2.50 per 
person. 


Trip No. 2. Post Convention 
Excursion to Colorado-Big 
Thompson Project 


SATURDAY AND SUNDAY, JUNE 21 
AND 22, BY PRIVATE CARS 


An opportunity to enjoy the rugged 
beauty of the Rocky Mountains is 
being offered engineers and their 
families during the Convention in 
Denver. This trip provides for an 
inspection of the many features of 
the Bureau of Reclamation’s mam- 
moth Colorado—Big Thompson trans- 
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mountain diversion project Lo- 
cated in the northeastern part of the 
state, parts of the project are prac- 
tically within the boundaries of the 
Rocky Mountain National Park. 
A two-day tour is planned for all 
who care to make the trip—engi- 
neers, their ladies and their families. 


Leaving Denver at 9:00 a.m. by 
private automobile, the cavalcade 
will travel over the new Boulder 
Turnpike to Boulder, Colo., through 
the campusof the University of Colo- 
rado. Proceeding thence along the 
foothills of the Rocky Mountains, 
the group will see the Carter Lake 
Reservoir, Flatiron Afterbay Dam, 
Power Plant and Pumping Plant. 
A box lunch will be served at this 
point. The party will then proceed 
to the Horsetooth Reservoir and 
next drive up colorful Big Thompson 
Canyon to the Olympus Dam and 
Estes Power Plant. In this vicinity 
are also the St. Mary’s Power Plant 
and the east portal of the 13-mile- 
long Alva Adams Tunnel under the 
Continental Divide. 


Lodging will be had at the pictur- 
esque mountain resort village of 
Estes Park in Rocky Mountain 
National Park. Accommodations 
can be secured at the famous 
Stanley Hotel (of Stanley Steamer 
fame) to suit the visitor's purse, 
from $9.00 to $21.00 per person, 
including dinner and breakfast. 


The following morning, the motor- 
cade will pass through the Rocky 
Mountain National Park over famed 
Trail Ridge Road constructed in 
part well above timber line, and 
reaching a maximum elevation of 
12,216 ft above sea level. On ar- 
rival at Grand Lake, the western 
gateway to the park, inspection of 
the features of the project on the 
western slope will be resumed. 
Lunch will be had at the tourist 
village of Grand Lake. 


After lunch, the west portal of the 
Alva Adams Tunnel, Shadow Moun- 
tain Dam, Granby Dam, and 
Granby Pumping Plant will be seen 
The return route to Denver will 
take the party over U.S. Highway 
No. 40, past the west portal of the 
Moffat Tunnel, and over Berthoud 
Pass (El. 11,314) If desired, at 
this point an aerial trip over the 
double-chair ski lift may be taken 
to an altitude of 12,500 ft. Descent 
from Berthoud Pass takes the group 
through Colorado's old gold-mining 
district over the new Clear Creek 
Canyon Highway with its many 
tunnels and past the Colorado School 
of Mines campus at Golden. Ap- 
proximate time of return to Denver 
will be 6:00 p.m. Reservations for 
this trip should be made early at the 
Registration Desk. 
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Trip No. 3. Colorado- 

Big Thompson Project 
SATURDAY, JUNE 21, BY BUS 

This trip will leave Denver at 8:30 
a.m., Saturday, June 21, with all in 
attendance traveling by bus. It is 
essentially the same as the first day 
of the two-day excursion described 
under Trip No. 2. The use of buses 
instead of private cars will allow a 
considerable saving in time and a 
more comprehensive inspection of 
those parts of the Colorado-Big 
Thompson Project lying on the east 
side of the Continental Divide. All 
the facilities in the Estes Park area 
will be included in this inspection 
tour. The cost of the tour, includ- 
ing transportation and a box lunch, 
will be $4.00. 


Trip No. 4. Central City 
SATURDAY, JUNE 21, BY BUS 
Denver Valley Highway, Denver- 
Boulder Turnpike, University of 
Colorado Campus, Flagstaff Moun- 
tain, Beautiful Boulder Canyon, 
Peak-to-Peak Highway to Historic 
Central City. Gregory Gulch Lode, 
first gold vein discovered in Colo- 
rado, in 1859. Lunch at the Teller 
House, and two hours at this scenic, 
one-time capital of Colorado. The 
Face on the Barroom Floor. New 
Clear Creek Canyon Highway 
through three highway tunnels to 
Golden, the home of Colorado School 
of Mines. West Sixth Avenue 
Freeway, past Denver Federal 
Center to Denver. Distance, 115 
miles. Time, 7'/, hours. Cost, 
$5.00 per person. 


Accommodations for the 
Younger Generation 

To encourage the combining of 
Convention attendance with family 
vacations, special attention has been 
devoted to the younger generation. 
They will thoroughly enjoy the 
Chuck-Wagon Dinner and the Fri- 
day Luncheon. A trip to the Den- 
ver Mint and to the Museum of 
Natural History will be of particular 
interest to children 


A special committee has arranged 
for reliable, young companions who 
will be fun-finders for older children 
Carefully selected baby sitters can 
be made available at any time 
Both the companions and the baby 
sitters will charge only the standard 
rate. The committee would appre- 
ciate knowing your needs in advance. 
Send letters to 1340 Glenarm Place, 
Denver, Colo. 


Guest Cards at Clubs 

Guest cards for the Denver Country 
Club, the Lakewood Country Club, 
The Denver Club, the University 
Club and the Denver Athletic Club 
will be made available to interested 
members on request. 





Information Regarding Service 
Clubs 


Rotary Club 

CaRLTON S. Proctor will address 
the Rotary Club at its June 19 
meeting in the Silver Glade at the 
Cosmopolitan Hotel. Time, 12:10 
p.m. All Rotarians are invited. 


Lions Club 
Albany Hotel, 12:10 p.m., Tuesday, 
June 17. Society speaker. 


Kiwanis Club 
Albany Hotel, 12:10 p.m., Wednes- 
day, June 18. 


Hotel Accommodations 


Headquarters for the Denver Con- 
vention will be the Cosmopolitan 
Hotel, located in the central business 
district of Denver. Anticipating an 
attendance greater than can be 
accommodated in this one hotel, 
facilities have been reserved in other 
first-class hotels. Arrangements 
have been made to accommodate 
visitors at the headquarters hotel 
up to the limit of capacity, in the 
order of request. 


Send your reservation request early 
to assure space at the headquarters 
hotel For your convenience, a 
special request form is provided in 
the advertising section of this issue 
(p. 97). Late requests will be as- 
signed to other nearby hotels. 


Information and Registration 


Information and registration facili- 
ties will be maintained on the Con- 
vention floor of the Cosmopolitan 
Hotel, throughout the days of the 
Convention. Mail and messages 
will be held for Members at the In- 
formation Desk. 


DENVER CONVENTION 
COMMITTEES 


Alfred J. Ryan, General Chairman 
Robert F. Blanks, Vice-Chairman 
K. R. White, Secretary 


R. N. Tracy, Chairman, Arrangements 

E. S. Ellett, Chairman, Entertainment 

A. W. Simonds, Chairman, Exhibits 

R. L. Downing, Chairman, Field Trips 

W. B. Freeman, Chairman, Finance 

R. W. James, Chairman, Programs 

J. S. Marshall, Chairman, Publicity 

E. W. Thorson, Chairman, Reception 

F. M. Bell, Chairman, Registration 

L. C. Novak, Chairman, Student Activities 
I. S. Rasmusson, Chairman, Transporia- 


tion 

W. E. Blomgren, Chairman, Technical 
Sessions 

Mrs. F. M. Bell, Chairman, Ladies Com- 
mitlee 


Mrs. R. N. Tracy, Vice-Chairman, Ladies 
Committee 

Mrs. W. H. Price, Vice-Chairman, Ladies 
Committee 

Mrs. W. E. Blomgren, ex officio 

Mrs. A. J. Ryan, ex officio 

W. H. Thoman, Chairman, Local Sections 
Cooperation 
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SOCIETY 


NEWS 





Walter L. Huber Is Nominated 


for 1953 President of ASCE 


Walter L. Huber, consulting engineer 

of San Francisco, was nominated for 1953 
President of the Society by the ASCE 
Board of Direction at its New Orleans 
Convention. His will be con- 
firmed by letter ballot of the membership 
later. A full member of the Society since 
1917, Mr. Huber has served it with dis- 
tinction in several important posts. He 
was Director for District 13 from 1922 to 
1924, and Vice-President for Zone IV in 
1926 and 1927. During his tenure of 
office he served on the Committeeson Pub 
lic Relations, Registration of Engineers, 
Honorary Membership and Professional 
Conduct. Later he served on the Com 
mittee on Fees. In 1936 he was presi- 
dent of the San Francisco Section and 
later a member of the local legislative com- 
mittee, appearing many times before com- 
mittees of the state legislature on matters 
affecting engineers. 

Following his graduation from the Uni 
versity of California, Mr. Huber was 
associated with the late John D. Gallo- 
way, Hon. M. ASCE, on the design 
of important hydraulic and structural 
projects including many assignments in 
connection with the rebuilding of San 
Francisco after the earthquake and fire of 
1906. This experience kindled an in 
tense interest in earthquake-resistant de- 
sign which he has followed through the 
subsequent years. 

Mr. Huber served as district engineer 
of the U. S. Forest Service for a three- 
year period, during which he directed all 
the engineering work of the Service in the 
national forests of California and Nevada. 
This work included reviewing and report- 
ing on all hydroelectric projects for which 
federal permits were required. 

In 1913, Mr. Huber established his own 
consulting office in San Francisco, which 
he has maintained without interruption 
since that time. Since 1941 his practice 


election 





WALTER L. HUBER 
Nominee for President of the Society 


has been conducted in partnership with 
Edward M. Knapik, M. ASCE, a long- 
time associate. His practice has included 
hydraulic and structural work over a wide 
area for both private interests and public 
agencies. He has been responsible for 
the structural design of many of the im- 
portant structures on the several cam- 
puses of the University of California, in- 
cluding two 15-story units of the Medical 
School in San Francisco. He has also 
designed the structural features of nu- 
merous commercial buildings, including 
the foundations of the 26-story head- 
quarters for the Pacific Telephone and 
Telegraph Company. One of his more 
unusual structures was the four-story 
underground garage at Union Square, 
San Francisco 

Mr. Huber has also been extensively 
employed by financial institutions to in- 


vestigate and report the structural ade- 
quacy of buildings in the seismic area of 
the entire Pacific Coast. Following his 
early training in the field of water de- 
velopment, he has continued to serve as 
a consultant for private companies, pub- 
lic districts and governmental agencies on 
various types of hydraulic projects. For 
many years he was consulting engineer 
for the California Bond Certification Com- 
mission on irrigation projects. He has 
also been an engineering adviser for many 
irrigation districts in the planning and 
revision of their systems and has rendered 
similar service on hydroelectric projects. 
He has been a consultant on the planning 
and construction of many of the West's 
largest dams, and served on the planning 
stage of the Central Valley Project which 
included early plans for Kennett (Shasta) 
Dam. For the U.S. Corps of Engineers, 
he has been a consultant on flood-control 
structures in Los Angeles, San Bernar- 
dino, Orange, Kern and Fresno counties, 
California, the work including Sepulveda, 
Prado, Brea, Fullerton, Santa Fe, Isa- 
bella and Pine Flat dams. In 1929 he 
was active during the initiating and draft- 
ing of the California State Dam Control 
Act, which has since been the basis for 
regulating all dam design and construc- 
tion in the state. 

During World War II and since Mr. 
Huber has directed the design, under 
architect-engineer contracts with the 
Corps of Engineers, of several base hospi- 
tals, water supply systems, and other 
projects, costing some $75,000,000. Re- 
cently he was appointed to a consulting 
board to assist the City of San Francisco 
in the development of its Cherry Valley 
Project, a unit of its Hetch Hetchy Water 
Supply System. He is a member of the 
President’s Engineering Advisory Council 
of the University of California. 

A true Westerner, with roots in Cali- 
fornia dating back to the gold rush of 
1849, Mr. Huber has been active in out- 
door recreation, with particular interest 
in mountain areas. For 33 years he 
served as a director of the Sierra Club 
(president 1925-1926) and is credited 
with being the person most responsible 
for the creation of the Devil's Post Pile 
National Monument. 








Information on the Centennial program may be obtained from the Centennial of Engineering, 1952, Inc., 
Museum of Science and Industry, Chicago, Ill. 
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Highway Division Appoints 
Local Section Contacts 


To promote cooperation with the many 
state highway departments throughout 
the country, the ASCE Highway Division 
has appointed contact men in each Local 
Section located near the headquarters of a 
state highway department. These men 
will help the Division Executive Com- 
mittee in the selection of committee per- 
sonnel, suggest worthwhile subjects for 
Division technical programs, route ques- 
tionnaires prepared by Division com- 
mittees to proper highway department 
persons, and in other ways assist the 
Division in carrying out its functions. 

A list of more than thirty members who 
have generously accepted the responsi- 
bility of acting as liaison men for the 
Highway Division follows: 


Alabama—A. Reese Harvey, Jr., principal 
engineer, State-Wide Highway Planning 
Survey, Alabama State Highway Depart- 
ment, Montgomery, Ala 

Arizona—Ralph Hoffman, state bridge 
engineer, Arizona State Highway Depart- 
ment, Phoenix, Ariz 

Arkansas—A. E. Johnson, chief engineer, 
Arkansas State Highway Commission, Little 
Rock, Ark 

California—John C. Obermuller, as- 
sistant construction engineer, California 
Department of Public Works, Division of 
Highways, Sacramento, Calif 

Colorado—Dan W. Ormsbee, 1125 South 
York Street, Denver 10, Colo 

Connecticut—M. Alfred Kaehrle, assistant 
director, Bureau of Traffic-Planning-Design, 
Connecticut State Highway Department, 
Hartford, Conn. 

Georgia—W. F. Abercrombie, engineer of 
materials and tests, Georgia State Highway 
Department, Atlanta, Ga. 

Idaho—E. V. Miller, state highway engi- 
neer, Idaho Department of Highways, 
Boise, Idaho. 

Illinois—George L. Jackson, engineer of 
expressways, State Highway District No. 
10, 160 N. LaSalle Street, Chicago 1, Ill 

Indiana—James T. Hallett, engineer of 
roads, State Highway Commission of In- 
diana, Indianapolis 9, Ind 

Iowa—Professor Robley Winfrey, De- 
partment of Civil Engineering, lowa State 
College, Ames, Iowa. 

Kansas—Paul G. Martin, engineer of 
highway planning, State Highway Com- 
mission of Kansas, Topeka, Kans 

Kentucky—W. O. Snyder, executive secre- 
tary, Kentucky Association of Highway Con- 
tractors, New Capitol Hotel, Frankfort, Ky 

Loutsiana—N. E. Lant, chief engineer, 
Louisiana Department of Highways, Baton 
Rouge 4, La 

Maine—Vaughan M. Daggett, assistant 
chief engineer, Maine State Highway Com- 
mission, 79 Sewall Street, Augusta, Me 

Maryland—Allan Lee, engineer of road 
design, Maryland State Roads Commission, 
108 East Lexington Street, Baltimore 2, Md. 

Massachusetts—Edward Keane, Fay, 
Spofford and Thorndike, 294 Washington 
Street, Boston Mass. 

Michigan—E. A. Finney, director, Re- 
search Laboratory, Michigan State High 
way Department, 935 Sunset Lane, East 
Lansing, Mich. 
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Minnesota—H. S. Loeffler, assistant chief 
engineer, Great Northern Railway Co., St. 
Paul 1, Minn. 

Mississippi—R. A. Harris, chief engineer, 


Mississippi State Highway Department, 
Jackson, Miss 
Montana—Henry C. Helland, control 


engineer, Montana State Highway Com- 
mission, Helena, Mont. 

Nebraska—Henry G. Schlitt, bridge engi- 
neer, Nebraska Department of Roads and 
Irrigation, Lincoln, Nebr. 

New Mexico—George J. Johnston, 1715 
Sigma Chi Road, Albuquerque, N. Mex. 

New York—Conrad Lang, deputy com- 
missioner, New York State Thruway Com- 
mission, Albany, N.Y. 

North Carolina—Berrien W. Davis, state 
maintenance engineer, North Carolina State 
Highway and Public Works Commission, 
Raleigh, N.C. 

Oklahoma—Union B. Robertson, district 
bridge engineer, Oklahoma State Highway 
Department, Oklahoma City, Okla. 


Oregon—aAlbert G. Skelton, division engi- 
neer, Oregon State Highway Commission, 
Portland 2, Oreg. 

Pennsylvania—Charles N. Buckius, as- 
sistant chief engineer, Pennsylvania De- 
partment of Highways, Harrisburg, Pa 

Rhode Island—George H. Henderson, 
principal highway engineer, Department of 
Public Works, Providence 2, R.I. 

South Carolina—W. K. Beckham, main- 
tenance engineer, South Carolina State 
Highway Department, Columbia 1, S.C. 

Utah—H. S. Carter, Civil Engineering 
Dept, University of Utah, Salt Lake City. 

Virginia—William R. Glidden, bridge 
engineer, Virginia Department of High- 
ways, Richmond 19, Va. 

Washington—John L. Stackhouse, Wash- 
ington Department of Highways, Trans- 
portation Building, Olympia, Wash. 

West Virginia—J. C. Cobb, district engi- 
neer, West Virginia State Road Commission, 
1340 Wilson Street, Charleston 5, W. Va 

Wyoming—H. O. Titus, Wyoming High- 
way Department, Cheyenne, Wyo. 


Inter-American Convention Slated for November 


As part of the ASCE Centennial cele- 
bration this year, the Puerto Rico Section 
is sponsoring in San Juan, November 
13-15, a meeting to be known as the 
Inter-American Convention. In tributeto 
ASCE, representatives of the other engi- 
neering societies on the island are co- 
operating with the Puerto Rico Section in 
the undertaking 

The name Inter-American Convention 
has been chosen to emphasize the fact 
that the objective of the gathering, in 
addition to celebrating the centennial 
year, is to foster friendly relations with our 
colleagues in Central and South America. 
Special invitations are being sent to the 
engineering societies in those countries to 
have delegates present at the convention. 


. 


An excellent program of technical 
papers is promised for those who attend, 
with considerable emphasis on problems 
arising in connection with engineering 
operations in the tropics. Inspection 
trips and excursions in the neighborhood 
of San Juan are being arranged, as well as 
an island-wide tour, on which much beau- 
tiful scenery as well as points of engineer 
ing interest will be seen. On this tour the 
visitors will have dinner on the campus 
of the University of Puerto Rico as guests 
of the School of Engineering. 

A detailed program of the papers and 
excursions will appear in a forthcoming 
issue of CrviL ENGINEERING. Etienne 
Totti, consulting engineer of San Juan, is 
the general chairman of the Convention. 





New four-lane concrete highway links Rio Piedras with mid-island town of Caguas. This 
13-mile highway, to be finished within year, is part of $30,000,000 highway program. 
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U.S. Corps of Engineers Changes 


Negotiated-Contract Procedures 


to fol 
lowed by some of the engineer branches of 
the military services relating to so-called 

Architect-Engineer’’ contracts were vig 
orously voiced last year by representa 
of the design professions. CIviL 
ENGINEERING carried a full account of 
these objections and of a hearing on July 
16, 1951, held by the military to hear the 


Objections procedures being 


tives 


views of the design professions, in 
article entitled, 


an 
Engineers and Archi 
tects Jom in Recommending Improved 
Procedures for Award of A-E Contracts 
August 1951 issue, page 59 

The essence of the objection registered 
the civilian engineers and architects 
that the procedures adopted de 
parted from long-established custom as 
to the 
engineers 


by 
was 
manner ol lor 


negotiating tees 


architects defense 
Instead of basing the 
of the of a 
project, this new military ruling required 
that the upon a detailed 
estimate of the cost to the engineer or 
architect for furnishing the professional 
services required. The regulation stated 
that these ‘‘estimated direct costs should 
be developed by individual analysis of 


and on 


projects lee on a 


percentage estimated cost 


fee be based 


the services required by each item in the 
scope of the work."’ Some segments of 
the military advocated the development 
of a uniform procedure for use by the 


Department of Defense in connection 
with the employment of engineering or 
architectural organizations along the lines 
to which the design professions objected. 

Since July 16, 1951, many informal 
contacts have been made by officers and 
members of national societies of the design 
with military and civilian 
members of the government.* The views 
of the civilian members were pressed 
vigorously and continuously. As of April 
2 1952, President Carlton S. Proctor 
received a letter dated March 31 from 
Lt Lewis A. Pick, M. ASCE, Chief 
of Engineers, which is self explanatory 
Pick’s letter and President 
Proctor’s reply of April 2 follow: 


| re yfessi ms 


Gen 


General 


Dear Mr 


A meeting was held on July 16, 1951, 
between representatives of the armed forces 
ind representatives of the interested pro- 
fessional societies to discuss a proposed 
uniform procedure for use by the Depart- 
ment of Defense in the employment of archi- 
tect-engineer services in connection with 
government contracts. The principal com- 
ments and recommendations which were 
submitted at the meeting were forwarded, 


Proctor 


through customary channels, to the De 
partment of Defense. 
I am pleased to advise the interested 


societies that although final action has not 
been taken in the matter by the Department 
of Defense, Department of Army action 
permits me to approve the use of a method 
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New ASCE banner. 
which will be taken 
to Chicago for ASCE 
Centennial Convoca- 
tion, is unfurled in 
brief ceremonies at 
Engineers Club in 
New York. Partici- 
pating are President 
Carlton Proctor and 
T. Kennard Thomson, 
who has been mem- 
ber of ASCE for 64 
years. 


of curves in determining fixed lump-sum 
fees for architect-engineer contracts, in- 
stead of the present detailed analysis 
method. Instructions have been issued to 
Corps of Engineers field offices to use this 
method whenever it is practicable to do so 

This announcement is made because the 
adopted method meets the major general 
objection raised by the interested societies 
to our past procedures. 


Sincerely yours, 
Lewis A. Pick 
Lieutenant General 
Chief of Engineers 


Dear General Pick: 

It is with no little pleasure that I ac 
knowledge for ASCE the receipt of your 
letter of March 31, 1952, advising us of the 
remedial change you have made in Army 
procedures for negotiating fixed lump-sum 
fees on architect-engineer contracts 

This action on your part serves to em 
phasize again the firm foundation of co- 
operation on which civilian-military rela 
tions between the Corps of Engineers and 
ASCE have been based for a hundred years 
From time to time in the past there have 
been disagreements between the two groups, 
but none has failed of adjustment when both 
groups have considered all the facts 

We have complete faith that this willing- 
ness by engineers of the military services, 
Army, Navy, and Air Force, to work 
amicably with their civilian brothers of the 
engineering profession will continue 
Through such cooperation—both ways 
will the public interest and the interests of 
the men of the design professions be best 
served 


Very sincerely yours, 
CARLTON S. Proctor 
President ASCE 


Henry T. Heald Receives 
1952 Washington Award 


The 1952 Washington Award was pre- 


sented to Henry T. Heald, M. ASCE, 
newly elected chancellor of New York 
University and chairman of the Cen- 
tennial Convocation Committee, at a 


dinner sponsored by the Western Society 
of Civil Engineers in Chicago on April 21. 
President of Illinois Institute of Tech- 
nology from 1940 until his induction into 
the presidency of New York University 
in January, Dr. Heald is cited ‘“‘for dis- 
tinguished leadership in engineering edu 
cation, industrial technology, 
research, and civic affairs." 

The Washington Award is adminis 
tered by the Western Society of Engi 
neers on the recommendation of a com 
mission representing the four Founder 
Societies. It founded in 1916 by 
John Watson Alvord as “An honor con 
ferred upon a brother engineer by his 
fellow-engineers for accomplishments 
which preeminently promote the happi 
ness, comfort, and well-being of human 
ity. 


scientific 


was 
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Centennial Objectives Amplified at 


Celebration of N. Y. Founder Societies 


Objectives of the 
ASCE Centennial 
celebration were dis- 
cussed and further 
features of the year- 
long Centennial pro- 
gram were revealed 
) by E. L. Chandler, Assistant Secretary of 

ASCE and Centennial Convocation man- 
ager, at a recent Centennial celebration 
in New York. Speaking at a meeting of 
the four metropolitan groups of the Foun- 
der Societies and the American Institute 
of Chemical Engineers held in the Engi- 
neering Societies Building (see page 72), 
Mr. Chandler declared that, ‘“The Centen- 
nial presents an opportunity for all engi- 
neers to take stock, to review the accom- 
plishments of the past, to give considera- 
tion to present-day problems, and to un 
dertake a charting of the future."’ He 
emphasized, ‘“The Centennial offers a sig- 
nificant opportunity for bringing to the 
public a more complete understanding of 
the profession of engineering and, still 
more important, of emphasizing for the 
people of the country the basic principles 
that have made America great.” 

Asserting that we have not prospered 
“just as a matter of course because the 
country is large and its natural resources 
are substantial,” Mr. Chandler said, 
“It is because of the stimulus afforded 
by our economic system. It is because 
of the opportunity for exercise of individ- 
ual initiative under our competitive-en- 
terprise way of life. With or without the 
profession of engineering, or the many 
other constructive forces, I think it must 
be agreed by thoughtful people that the 
country could not have advanced so pro 
digiously under any other economic sys- 
tem known to history.”’ 

In discussing the Centennial program, 
Mr. Chandler said the intent is to make it 
“a medium for bringing the truth home to 
our citizens. As a part of the overall 
program, plans include issuance of pub- 
lications to that end. These will be in 
addition to publication of papers pre- 
sented during the Convocation. One isto 
be directed toward young people of school 
age. Another will be more appropriate 
for adults. If plans materialize and 
these books can be made available, they 
may well be the most effective product of 
the Centennial from a long-range point of 

A moving picture film and appro- 
priate radio scripts are also in the making 
as other means of reaching the public.” 

Mr. Chandler said that the script for 
the dramatic stage production, to be 
presented daily in the 1,000-seat theater 
at the Museum of Science and Industry, 





view 
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is now just about complete. It includes 
portrayal of a variety of significant epi- 
sodes in the history of engineering and 
industrial development. While the entire 
production will have high entertainment 
value, the basic objective is education of 
the audience. Several performances will 
be given each day, and it is expected that 
hundreds of thousands of people will view 
the production. 

Designs are also nearing completion for 
a special exhibit at the Museum. This, 
Mr. Chandler said, ‘‘will not, in any sense, 
be a trade show. It is intended to por- 
tray the manner in which the discoveries 
of science have been applied by invention, 
engineering and industry to the develop 
ment of products conducive to our high 
standard of living. 

“The program divided into 
two major First is the 
series of symposium programs, distrib- 
uted throughout the Convocation pe- 
riod. These are being arranged by the 
corporation, Centennial of Engineering, 
1952, Inc., and are not a responsibility of 
any of the participating societies, as such. 
The object of these symposiums is to en- 
hance evaluation of the contributions of 
engineering to the advancement of civili 
zation on a world-wide pattern—past, 
present and future. Each subject is 
to be developed with appreciation of its 


may be 
categories. 


SUBJECTS 


social and economic 
aspects and its dra 
matic appeal. There 
are to be twelve sym- 
posiums, and we 
have been able toen- 
list the services of an 
exceptionally _ well 
qualified man _ to 
serve as chairman 
for each of them. 
[The list of sympo- 
sium subjects and 
their chairmen is given in the accompany- 
ing box. ] 





E. L. Chandler 


“The second phase of the Convocation 
is a multi-faceted one. Beginning on 
September 3 and extending throughout 
the Convocation period, meetings of some 
50 engineering organizations are to be 
held. The ASCE program includes ses- 
sions of thirteen Technical Divisions and 
will require all or part of eight days. 


“All in all, the Convocation program 
will provide the opportunity of a life- 
time—indeed, the opportunity of the 
century—for any engineer to reap the 
benefit of scholarly papers and discus- 
sions in his particular branch of the 
profession. He will be able, also, to profit 
from sessions devoted to other fields and 
techniques of engineering in which he may 
desire information. Any person, whether 
or not a member of any engineering soci- 
ety, or even an engineer, will be gladly 
welcomed to registration and attendance 
at the Convocation sessions. 


CHAIRMEN 


Profession and Its Societies 
Education and Training 
Food 


Tools 


Structures and Construction 


Transportation 


Mineral Industries 
Chemical Industries 
Communications 


Energy 


Urbanization 


Health and Human Engineering 


Harry S. Rocers, President, Polytechnic 
Institute of Brooklyn, Brooklyn, N.Y. 
AnprReEY A. Potter, Dean of Engineering, 
Purdue University, Lafayette, Ind. 

CLARENCE FRANcIs, Chairman of the Board, 
General Foods Corporation, N.Y 

KENNETH H. Conpit, Dean, School of Engi 
neering, Princeton University, Princeton, 
New Jersey 

WaLpo G. Bowman, Editor, 
News-Record, New York 

CHARLES F. KETTERING, Research Consult- 
ant, General Motors Corp., Detroit, Mich- 
igan 

CLiype E. Wruiams, Director, Battelle 
Memorial Institute, Columbus, Ohio 

Francis J. Curtis, Vice-President, Mon- 
santo Chemical Co., St. Louis, Mo 

W. H. Harrison, President, International 
Tel. & Tel. Co., New York 

EuGENE Ayres, Technical Assistant to Ex 
ecutive Vice-President, Gulf Research and 
Development Co., Pittsburgh, Pa. 

HARLAND BARTHOLOMEW, President, 
land Bartholomew & Associates, St 
Mo. 

THOMAS ParRRAN, Head, Graduate School of 
Public Health, University of Pittsburgh, 
Pittsburgh, Pa. 


Engineering 


Har- 
Louis, 


(Vol. p. 357) 


69 








FROM THE NATION’S 


CAPITAL 





JOSEPH H. EHLERS, M. ASCE 


Legislation 


Several legislative developments of con 
siderable interest have occurred during the 
past month. To protect the status of en 
gineers under the Armed Forces Reserve 
Act of 1951 (H.R. 5426), the Engineer 
ing Manpower Commission of Engineers 
Joint Council has prepared testimony for 
presentation to the Senate Armed Serv 
ices Committee at the coming hearings. 

In considering appropriations for the 
Bureau of Reclamation for the coming 
fiscal year, moves were made to reduce 
the maximum permissible fee for consult- 
ing engineers from $100 per day to $50 per 
day; also to set a limit, and in fact a very 
low limit, on the amount that could be ex 
pended for private consulting services 
A letter was sent on behalf of ASCE to 
the committee voicing sentiment against 
these proposed limitations. 

An amendment of considerable interest 
to engineers has been introduced in con 
nection with the extension of the Defense 
Production Act of 1950 which expires 
June 30. Under the original act fees re 
ceived for professional services are exempt 
from the controls provisions. There has 
been considerable sentiment for exempt 
ing salaries paid out of these fees to pro 
fessional employees. A previous amend- 
ment to the act carried out this feeling 
with respect to lawyers and doctors re 
ceiving salaries which in effect were paid 
out of fees. A proposal is now before the 
Senate Committee on Banking and Cur 
rency to exempt professional engineers 
whose salaries are for services related to a 
fee received. A special EJC committee 
has submitted a statement to the com- 
mittee favoring the inclusion of profes 
sional engineers along with the doctors 
lawyers already exempted. This 
committee has cautioned against limiting 
the exemption only to licensed or regis 
tered engineers. It pointed out that very 
few of the engineers to whom the amend- 
ment would apply are required to be 
licensed distinguished 
from the lawyers and doctors, all of whom 
must be licensed. A professional em 
ployee whose salary does not stem from a 
fee would not be included in the exemp 
tion. 

Bills relating to various aspects of re- 
tirement income are under consideration. 
One (S. 2481) proposes to include self- 
employed attorneys in the Social Security 
A committee of EJC is consider- 


and 


or registered as 


system. 
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Field Representative ASCE 


ing the question of the desirability of sug- 
gesting that self-employed engineers be 
included too. It is also considering the 
means of effecting this. 

A bill of a more general nature (H.R. 
7426) proposes amending the Internal 
Revenue Code to permit the deduction 
from gross income of the cost of certain 
bonds which could be redeemed at a 
later date and at that time included as 
income. This would permit averaging 
a year of high income with years of low 
income. 

A Special Subcommittee on Public 
Works under the chairmanship of Repre- 
sentative Jones of Alabama is holding 
hearings on National Water Policy. En- 
gineers who are members of ASCE and 
of other EJC societies will testify. The 
administration has not yet presented a 
legislative proposal in the matter. It is 
still being reviewed in the Bureau of the 
Budget. 


Construction Under Government Controls 


During the past two months the Na- 
tional Production Authority has been 
following a very liberal policy in approv 
ing applications for new construction, es- 
pecially for schools, hospitals and com- 
mercial buildings. Uncertainties in steel 


supply, due to the strike situation, 
and in demand for steel resulting from 
flood disaster work make it likely 


that a less liberal policy will be fol- 
lowed during the next month or two. 
Generally speaking, after this possible 
temporary tightening up, worries about 
steel should be nearly over except for 
large heavy plates and wide-flange beams 
or for large projects involving several 
thousand tons. 


Defense Department Notes 


During the first eight months of the 


fiscal year 1952 (July 1951 through 


ASCE MEMBERSHIP AS OF 
APRIL 9, 1952 


Members 8,066 
Associate Members 10, 265 
Junior Members 16,0356 
Affililiates ‘ 67 
Honorary Members . : 37 

Total 34,469 
(April 9, 1951 32,043) 





February 1952) the Defense Department 
obligated a total of $24.9 billion including 
$1.3 billion for construction; $25.6 bil. 
lion is still available for obligation includ. 
ing $4.4 billion for construction. It is ex. 
pected that most of this will be obligated 
before mid-1952. 

The Corps of Engineers has developed a 
revised system for determining fees on 
professional services contracts for the de- 
sign of military installations. This fol- 
lows long drawn-out discussion of the 
previous fee determining practices be. 





tween the Defense Department and the 
engineering and architectural societies, 
Administration plans to present a new 
reorganization plan to Congress dealing 
with the administration of river control 
work along the lines of the Hoover Com- 
mission report have been abandoned. 


Federal Appoint 


Pursuant to the request of the Con- 
struction Industry Advisory Council that 
better coordination between the various 
construction claimant agencies be es- 
tablished, the Defense Production Ad- 
ministration has designated John H. 
Martin, lumber dealer of Modesto, Calif., 
as Deputy Administrator in charge of 
Construction and Resources Expansion. 

To replace the late Dr. H. G. Bennett, 
who was recently killed in a plane crash 
in Iran, Stanley Andrews has been 
nominated to be director of the Point IV 
Program of technical cooperation with 
underdeveloped countries. Mr. Andrews 
is a former Arkansas newspaper editor 
and director of the Office of Foreign 
Agricultural Relations. His recent work 
has related to increasing food production 
in Germany and Japan. 

President Truman has appointed a 
committee to investigate Missouri River 
floods. Paul J. Cannell, M. ASCE, execu- 
tive director of the Missouri Valley Sur- 
vey Commission, will be officer in charge 


in Omaha. 


ts of Interest to Engineers 





Miscellaneous 

The Salary Stabilization Board is con- 
ducting an investigation of ‘‘job pirating” 
practices in the engineering field. Hiring 
practices will be investigated in Boston, 
New York, Philadelphia, Baltimore, 
Cleveland, Cincinnati, Detroit, Chicago, 
St. Louis, Dallas, Los Angeles and San 
Francisco. The bad practices are said 
to present a serious problem in certain 
fields, especiatly in the aircraft industry 

Resolutions adopted by the Board of 
Direction in New Orleans emphasizing 
that surveying and mapping activities are 


essential parts of engineering have been | 


sent to the U.S. Civil Service Commis 
sion. Exclusion of these activities from 
Civil Service engineering registers is pro 
tested. 

Washington, D.C. 

April 24, 1952 
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FARMS THAT 


Two of the strangest farms in America “grow” con- 
crete in northern Illinois and central Georgia. They 
are the Portland Cement Association experimental 
farms, where scientists study the effects of weathering 
on concrete in northern and southern climates. 


“Growing” here are better pavements for defense 
highways, stronger runways to resist the impact of 
huge commercial and military planes and the terrific 
heat of jets, walls with greater resistance to the 
elements for factories, schools, hospitals, homes, 
hangars, warehouses, stores and public buildings. 


“Plantings” made on farms, starting in 1940, con- 
sist of rows of concrete slabs, posts and boxes which 
simulate pavements, structural columns and walls. 
Specimens contain different proportions and com- 
binations of materials used in making concrete. 
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CONCRETE 
TO BUILD A STRONGER AMERICA 


Research like this is a continuing and expanding 
activity of the Portland Cement Association. Out of 
this research comes technical information on the best 
concrete mixtures and the best construction practices 
for building structures exposed to all conditions of 


service and weather. 


Such information is made public immediately and 
freely through the Association's field engineering 
service and its educational and promotional program 
which is made possible by the voluntary financial 


support of its 68 member companies. 


Thus the knowledge gained in the laboratory and 
in field tests can be used quickly by architects, engi- 
neers and contractors in designing and building more 
durable and lower-annual-cost facilities needed for 
our general economy and the defense program. 


ILLINOTS 


CHICAGO 10, 


(Vol. p. 359) 





PORTLAND CEMENT ASSOCIATION 


33 WEST GRAND AVENUE, 


4 notional organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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Centennial Construction 


Sessions to Be Moved 


Construction Di 
vision members 
planning to attend 
the Centennial Con 


vocation in Chicago, 





September 3, 4 and 
5 should note that 
the Division head 


Hotel, and 
planned 


quarters will be the La Salle 
Congress as originally 


because Chi 


not the 
rhe change 1s necessitated 
cago has decided to begin building a new 
superhighway early in September through 
the meeting room reserved for the Divi 
sion 

The La Salle 
for all Construction 


and for the 


Hotel has been secured 
Division meetings 
AGC-Construction 


Division luncheon, on September 3. In 


joint 


addition 300 sleeping rooms have also 


been set aside at the La Salle for the 
September 3-5 period, and 150 of these 
will be available from September 2 
through 13 Adequate meeting and 


available 
hote l, 


room accommodations are not 
at the Centennial 
the Conrad Hilton 
Members who plan to attend Construc 
tion Division meetings can make reserva 
tions at the La Salle Hotel, La Salle 
Street at Madison, Chicago, III Those 
reservations at the Congress may 
them to the La Salle 


headquarters 


having 
want to change 


Six Construction Sessions Planned 


In addition to its joint luncheon with 


the AGC, the Construction Division will 


have six Convocation sessions These 
consist of a joint session with the Highway 
Division on Wednesday morning, Septem 
ber 3 i joint session with the AGC 
Wednesday afternoon, following the joint 


luncheon with the AGC separate ses 
sions on Thursday morning and after 
noon, September 4; a joint session with 


the Irrigation and Drainage Division on 


Friday morning, September 5; and a joint 


Structural Division on 


session with the 

Friday afternoon The Construction 
Division sessions were incorrectly listed 
in the item on the ASCE Technical 


Division sessions in the March issue 


H. P. Maxton Assembles Program 
\ chairman of the Construction 

Committee on 

Howard P 


Publications 
Maxton 


Division's 


and Programs secre 


tarv and assistant treasurer of the Ray 
mond Concrete Pile Co 10 Cedar 
street New York is assembling the 
Division's program 
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Shown at recent highly successful joint meeting of Indiana Section and Student Chapters 
of Rose Polytechnic Institute, Notre Dame, and Purdue University are (left to right) Prof. B. B, 
Lewis, Faculty Adviser at Purdue; Prof. W. L. Shilts, head of Notre Dame School of Civil 
Prof. R. B. Wiley, former ASCE Vice-President and bead of Purdue Civil 
Engineering School; Dr. Robert F. Legget, director of building research of National Research 
Council of Canada and principal speaker of evening; Anna Hanson, president of Purdue 
Student Chapter; Prof. K. B. Woods, president of Indiana Section; and Prof. John Newlin of 
Life membership awards were presented to Harry S. Marshall, 


Engineering; 


Rose Polytechnic Institute. 


of Cincinnati, and Norman H. Hill, of Indianapolis. 
Leonard D. Pyle, Rose; Carl Carlson, Notre Dame; and Edward L. White, Eugene A. Wat- 
In addition, Purdue faculty made special awards to 


kins, and Robert A. Rust, Purdue. 


~! 


Student Chapter awards went to 


Miss Hanson and Carol J. Schumaker, Section secretary. 





N. Y. Founder Societies Celebrating 


Centennial 


Celebrating the one hundredth an 
ASCE, members of the four 
American 


niversary ol 
and the 
Engineers 
president of the 
Washington, 


societies 
* Chemical 
Bush, 
Institution of 


Founder 
Institute 
Dr. Vannevar 


heard 


Carnegie 
speak 


times,” he 


in changing 
and in order to encom 


Certainly we are 

said, 
pass them and maintain the engineering 
profession in its proper sphere, we need 
which can itself 
This 1s 


to have a _ profession 
change and which can adapt 
the challenge before the engineering pro 
fession. There is no simple formula for 
meeting it 

Some 500 members of ASCE, ASME, 
AIEE, AIME, and AIChE were present 
ut the jointly sponsored centennial meet 
in Pnor to Dr. Bush's talk, E. L 
Chandler, Assistant Secretary of ASCE 
and manager of the Centennial Convoca 
plans being formulated 
Sep 


tion, discussed 


for the Convocation in Chicago, 
tember 3-13 
In speaking of the challenge to the pro 


Bush that, “Un 


see page 69) 


fession, Dr declared 


Hear Vannevar Bush 


fortunately in our engineering education 
and in industry for that matter, we have 
often in the past lost sight of the im 
portance of breadth and adaptability in 
In attempting to become 

often 
need to learn 


our engineers. 
general we 
superficial. We 


have merely become 
how we 
can develop among our young neophytes 
and in our generally those 
attributes which enable men to adapt 


neither 


profession 
themselves to change soundly, 
rushing blindly and without understand 
ing into the novel path nor remaining in 
a groove which leads nowhere except into 
oblivion. 

‘Specifically, there may be a tendency 
to turn to the engineer onlv for these 
are so matured they have be 
gun to appear in handbooks, and to 
turn to the applied scientist for the novel 


things that 


approach—for the and pioneering 
activity that ts especially attractive from 
an intellectual standpoint. Much of the 


training of engineers leads to a compart 


new 


Continued on page 76) 
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clean, smooth beams and piers 
of pre-stressed concrete 


smooth 
concrete 
“* industrial 
building 
surfaces 





to produce a clean, 
“—. concrete finish 


THE PROTECTIVE COATING FOR PLYWOOD FORMS 


All over America contractors report that Formfilm 

is the practical and economical answer for the protective coating 
of valuable plywood forms. Since it is easily applied 

and reapplied on the job, Formfilm has many advantages over any 
other protective finish for concrete forms. 

Heavy scratches for instance, can be quickly recoated when 
Formfilm is used at the job. 


Formfilm is now being widely used in “tilt-up” construction. 


ADVANTAGES OF FORMFILM 


Increases speed of form handling 

Increases use of forms without recoating 

Increases life of forms—no grain raising 

freedom from staining Eliminates all disadvantages of oil or oil deposits on concrete 
on CGEHEE poe Cleaner, smoother surfaces at minimum rubbing cost. 























ier | 
id ' A.C. HORN COMPANY, INC., 
in 1 Long Island City 1, N. Y. 
ito 1 Please send me [J complete data on bg 
| FORMFILM 
' I (C) free copy of your 
se 1 96-page Construction 
1 Data Handbook 
to I 
“ALCOHORN COMPANY, Ine, a.m f= ~itt 
oe Vea . Ne. est. 1897 I 
, : jy FIRM NAME 
Manufacturers of materials for building maintenance and construction , 
t LONG ISLAND CITY 1, N.Y. © Los Angeles - San Francisco-Houston | “?P*®SS 
Chicago + Toronto SUBSIDIARY OF SUN CHEMICAL CORP. Sn aati 
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Coming Local Section Events 





Central Illinois— Meeting on June 5 to be 
addressed by ASCE President Carlton S 
Proctor 

Central Ohio—Joint dinner meeting with 
Student Chapter of Ohio State University, 
at Pomerene Hall, Ohio State University 
campus, May 15, 6:30 p.m. 

Cleveland— Dinner meeting at Tomlinson 
Hall, Case Institute of Technology, on May 
16, at 6:30 p.m 

District of Columbia—Meeting at the 
Cosmos Club Auditorium, May 13, at 8 p.m 

Kansas City—Annual picnic honoring 
ASCE President Carlton S. Proctor, will be 
held at the J. C. Nichols Farm, May 31 

Maryland—Dinner meeting at the Engi- 
neers Club, on May 14, at 6 p.m 

Metropolitan—Meeting in the Engi- 
neering Societies Building, 33 West 39th St., 
New York, on May 21, at 8 p.m. Junior 
Branch will hold a dinner meeting in the 
Times Dining Room, New York, on May 14 
at 6 p.m. 

Michigan—Joint dinner meeting with 
Student Chapter of Michigan State College, 
on the campus at East Lansing, Mich., on 
May 15 


Nebraska—Meeting wiil be held at 
Lincoln, on May 21. 
Pacific Northwest Conference — Desert 


Inn, Richland, Wash., May 15-17 
Philadelphia— Meeting at the Engineers’ 
Club, on May 13, 7:30 p.m. Delaware Sub- 
Section meets at the University Club in 
Wilmington, Del., on May 20 
Sacramento—Weekly luncheons every 
Tuesday at the Elks Temple, at 12 noon 
St. Louis—Luncheon meeting at the York 
Hotel, St. Louis, May 26, at 12 noon 
Tennessee Valley—Registration for the 
spring meeting will begin at 8:30 a.m 
May 10, at the Oak Ridge Terrace, Oak 
Ridge, Tenn. The all-day program will 
feature a talk by Dr. D. S. Billington, 
director of the Solid States Institute at Oak 
Ridge National Laboratory 


INTER-AMERICAN CONVENTION 


San Juan, Puerto Rico, November 13-15 
1952 


Scheduled ASCE Conventions 


DENVER CONVENTION 
Cosmopolitan Hotel 
Denver, Colo., June 16-20, 
1952 
CENTENNIAL CONVOCATION 
Conrad Hilton Hotel 
Chicago, Ill., September 3-13, 
1952 
SAN FRANCISCO CONVENTION 
San Francisco, Calif., March 2-7, 
1953 
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Ambitious plans for Denver Convention of ASCE are discussed at meeting of host (Colorado) © 
Section by some of committeemen in charge of program. Shown here, left to right, are | 
Alfred J. Ryan, general Convention chairman; W. E. Blomgren, president of Colorado 
Section and chairman of Convention Technical Program; Robert F. Blanks, Convention vice. 
chairman; and K. R. White, Convention secretary. 


SECTION 


Alaska 
Juneau 
Sub-Section 


Buffalo 


Central 
Illinois 


Central 
Ohio 


Cincinnati 


Cleveland 


Connecticut 


Indiana 


Intermountain 


Iowa 


Kansas City 
and Kansas 


News of Local Sections Briefed 


DATE ATTENDANCE 


March 25 


March 18 


March 24 


March 20 


March 5 


March 21 


April 8 


March 10 


March 10 


March 12 


April 8 


or 
t 


51 


83 


49 


106 


PROGRAM 


A. F. Ghiglione, commissioner of roads for Alaska, 
talked on permafrost and reviewed construction 
problems encountered with permanently frozen 
ground. Film on snow avalanche research was 
presented. 

An illustrated talk on the Labrador Railroad was 
given by H. Dale Sheets, Eastern division manager, 
Armco Drainage & Metal Products, Inc., at a 
luncheon meeting. 


Life membership certificate awarded to C. M. Slay- 9 


maker at dinner meeting. Guest speaker W. L. 
Hindermann, district engineer, Asphalt Institute, 
Minneapolis, Minn., discussed the New Jersey 
Turnpike. 

An illustrated talk about Central America and the 
Carribbean islands was given by Prof. Emmett H. 
Karrer. 

Annual joint meeting with University of Cincinnati 
Student Chapter addressed by students, Irvin Har- 
ris and William Murphy. Life membership certi- 
ficates presented to J. R. Biedinger, H. R. Gabriel, 
and N. H. Jebejian. 

Dinner meeting. Dr. Jay L. Otis, director of Re- 
search and Service Center, Western Reserve Uni- 
versity, outlined applications of psychology to 
problems of human relations in industry, and dis- 
cussed social responsibility. 

Meeting addressed by Mr. Henry W. Buck, Buck & 
Buck, Hartford, Conn. 

Guest speaker, Hal H. Hale, executive secretary, 
American Association of State Highway Officials, 
discussed the national outlook of highway construc- 
tion and legislation 

Howard Williams, traffic and planning engineer, Utah 
State Road Commission, discussed present safety 
activities and operations; and E. G. Johnson 
chief engineer of the State Road Commission, spoke 
briefly on highway financing problems. 

An illustrated talk on accelerated test track was given 
by Prof. Ladis H. Csanyi. 

Joint meeting with Kansas State College and Uni- 
versity of Kansas Student Chapters. Dr. F. D. 
Farrell, president-emeritus of Kansas State, pre- 
sented a talk on county zoning. E. L. Chandler, 
Assistant Secretary of ASCE, discussed the Cen- 
tennial Celebration. 
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|| Reporting. on Unusual Surveying Problems and Their Salhthols | 
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“Let’s Improve Land Survey Records” 








— Highway Commission. 


“Many current practices in land surveying 
are crude and outdated,” says R. Getty Brown- 
ing, Chief Locating Engineer, North Carolina 
“Instrument work has 
become increasingly accurate through the 
years, but recording has not kept pace. 

“Need for improvement is immediately ap- 
parent to anyone retracing a previous survey. 
Descriptions have often been so hastily and 
inefficiently written and markers so carelessly 
placed that it is almost impossible to follow 
the previous man’s work. 

“‘Here’s how we can improve the quality 
and lasting value of our surveys: 

1) Permanent monuments, referenced care- 
fully, should always be established at the 
time of the survey. 

2) All bearings should be referred to true 
North, and all measurements between monu- 
ments should be the horizontal distance. 

3) Survey should be checked by latitude 
and departure methods and corrected to bring 
it within standards consistent with type of 
land being surveyed. 
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Special Gurley Transit and tripod, built in 1906 
to Browning's specs, weigh about eleven pounds. 
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Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Paper and Textile Testing Instruments, 


| Precision Weights and Measures, 


' + 
Hl | | | | rte f 
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|W. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. 
| 


wy aren Aeronautical Navigating Instruments, Meteorological Tre 


mi 





Browning has used his Gurley for land and mining 
surveys; finds it “most accurate” after 45 years. 


4) A map should be drawn from corrected 
field notes and filed with county surveyor. 

5) An accurate description, fully describing 
various corners and reference points, should 
accompany the map. 

6) A sheet showing computations should 
also be filed, together with a copy of the sur- 
veyor’s report—telling for whom survey was 
made, when it was completed, what procedure 
was followed. 

“For some time, many engineers have pro- 
posed a geometric coordinate system for the 
entire nation. Before we can benefit from such 
a plan, we must first properly delineate the 
small tracts which will fit into it. 

“Standardizing on such a simple, practical 
plan would put an end to haphazard work; 


eliminate confusion; protect the landowner 


and the community; and increase the prestige TY 

of the profession. — 
“This problem has bothered me since 1902, tL 

when I assisted a Maryland surveyor whose 

specialty was unraveling complicated surveys. ae oo 


Progress can be made only with surveyors and 
engineers using their influence to bring about 
a change.” 


©1905) W.a@L. £. GURLEY 
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Los Angeles 


Maine 


Maryland 


Miami 


Jacksonville 
Sub-Section 


Mid-South 
Jackson 
Branch 

Nebraska 


New Mexico 


Northeastern 


Northwestern 


Providence 


San Diego 


Tri-City 


West Virginia 


April 9 


April 10 


March 12 


March 6 


March 31 


March 10 


March 11 


April 4 


March 24 


March 3 


March 13 


March 26 


March 25 


March 28 


100 


1) 





Dr. Gilbert D. McCann, professor of electrical engi- 
neering, California Institute of Technology, gave 
a talk entitled ‘Civil Engineering Applications of 
the Electric Analog Computer."” John C. Fledder- 
john was awarded a Junior membership 

Annual spring conference devoted to discussion of 
the all-purpose development of the Kennebec River 
Basin. After dinner, Lawrence Pelletier, professor 
of government, Bowdoin College, moderated a 
panel discussion 

Dinner meeting and cocktail hour. An illustrated 
talk on color photography was presented by 
Charles Cummins, II, and Student Chapter mem- 
bers discussed several topics 

Hon. George H. Earle, ex-Governor of Pennsylvania, 
gave a talk on superhighways 

Engineering implications of the new Florida special 
sanitary district law were described by John W. 
Wakefield, sanitary engineer for the Florida State 
Board of Health. 

ASCE President Carlton S. Proctor and Mrs. Proctor 
were guests of honor at a dinner meeting 


Dinner meeting. H. G. Schlitt, former president 
of the Section and state bridge engineer for the 
Nebraska Department of Roads and Irrigation, 
addressed the group 

Spring meeting featuring an inspection trip to White 
Sands Proving Grounds. The dinner meeting was 
addressed by A. G. Classen, consulting engineer, 
El Paso, Tex., who described problems peculiar 
to the Southwest 

‘arlton S. Proctor, ASCE President, spoke on a 
“Century of Engineered Progress.”” Newly elected 
officers are Oscar S. Bray, president; Howard M. 
Turner, vice-president; and Prof. Ernest L. 
Spencer, secretary-treasurer 

Speaker Walter V. Buck, division engineer, Bureau of 
Public Roads, supplemented his talk on the planning 
and development of the Pan-American Highway with 
a colored film 

Alexander Addeo, inspector of buildings, City of 
Providence, discussed proposed building code at a 
joint meeting with the Rhode Island Society of 
Professional Engineers. 

Douglas Deaper, deputy city attorney, City of San 
Diego, outlined the relationship of engineers to 
attorneys including contracts and contractural 
relationships. 

An illustrated talk on the Labrador Railroad was 
presented by Leonard L. Klein, sales engineer, 
Armco Drainage and Metal Products Co. 


r 


Spring meeting. An award as the outstanding civil 
engineering graduate of West Virginia University 
was made to Robert B. Miller. Principal speaker 
was Dr. F. T. Mavis, head of the civil engineering 
department, Carnegie Institute of Technology 





Dr. Vannevar Bush addresses joint meeting 
of metropolitan sections of Founder Societies 
in Centennial Celebration. 


(Continued from page /2) 


mentalization that contributes directly 
to this tendency. Who would think of 
tossing to a young electrical engineer a 
tough problem in the chemical engineer- 
ing field? Yet this is just the sort of 
thing we must expect as our industrial 
effort becomes more ramified and as the 
problems we attack become more inter- 
woven with the whole fabric of diversi- 
fied science that is now being utilized, 
unless we are willing to abdicate to the 
applied scientist the most congenial 
part of the engineer's function. I fear 
that only too often the young man with 
a scientific background is more flexible 
under novel circumstances than is the F 
young engineer, and this is much to be f 
regretted. It is to be regretted because 
we cannot give up the most cherished 
attributes of our profession—versatility 
and resourcefulness—without making our 
jobs unattractively one-sided.” 

As examples of the scope of science 
today, Dr. Bush cited the fertilization of 
Scottish fiords to increase fish yields; 
the diversion of rivers to lay down silt 
in swamps so that when the river is re- 
diverted and the swamps drained, fertile 
land is left; development of chemical soil 
conditions; development of solar power 
for irrigation; and the further develop- 
ment of automatic controls. 
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Presentation of life membership certificates to Michigan Section 
members is made by Section President E. A. Finney (left) at 
recent Section dinner meeting. With him (left to right) are H. S. 
Winn, Russel] Murdoch, and J. William Moffett. Similarly honored 
were Section members Maurice J. Quinn and Sidney D. Strong. 
Speakers in symposium on City-County Building under construc- 
tion in Detroit included Mayor E. Cobo; Maurice Greenberg, city 
soils engineer; Prof. W. S. Housel, of University of Michigan, con- 
sultant on foundations of project; and Linton Hart, district manager 
of Raymond Concrete Pile Co. 
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Liberty, N. Y.—Flat roof type, 300,000 
gallons capacity. 


St. Paul, Minn. — Ellipsoidal roof type, 
2,000,000 gallons capacity. 


iy 
Worcester, Mass.—Ellipsoidal roof type, 


1,500,000 gallons capacity. 
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ALWOVCG— 
by PITTSBURGH: DES MOINES 


The advantages of strength, simplicity, and economy 
of construction make Pittsburgh-Des Moines Steel Res- 
ervoirs your outstanding choice for water storage where 
elevated sites are available. 

Durable for a lifetime, guaranteed in design, work- 
manship and material, P-DM Steel Reservoirs are built 
in flat-, dome-, or ellipsoidal-roof types, unornamented, 
or with pilasters and other architectural features as 
specified. Write for our latest descriptive Steel 
Reservoir Bulletin. 


PITTSBURGH*DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at 
PITTSBURGH (25 3470 Neville Island DES MOINES (8), 971 Tuttle Street 
NEWARK (2 251 Industrial Office Bldg DALLAS (1), 1275 Praetorian Bidg 
CHICAGO (3), 1274 First National Bank Bidg SEATTLE 578 Lane Street 
SANTA CLARA, CAL 677 Alviso Road 





NEWS BRIEFS... 








Record Construction Activity Reported for March 


Capital outlays for new construction in 
March reached record levels, according to a 
recent joint report of the U. S. Labor De- 
partment’s Bureau of Labor Statistics and 
the Building Materials Division of the De- 


NEW CONSTRUCTION ACTIVITY 
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1950 1951 1952 


Dollar volume of new construction in March, 
shown in Department of Commerce curves, 
represents 13 percent rise over February 
and slight increase over March 1951 total. 


Treatment Standards Adopted 
by Ohio River Commission 


Sewage-treatment requirements for mu- 
nicipalities along the Ohio River in the 160- 
mile stretch between Huntington W.Va., 
and Cincinnati, Ohio, were formally adopted 
by the Ohio River Valley Sanitation Com- 
mission at its quarterly meeting on April 2. 
This means that communities discharging 
sewage in the river from the three-state 
area of Ohio, West Virgima, and Kentucky 
are now told precisely what degree of 
treatment they must provide. 
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partment of Commerce. Substantial in- 
creases in private homebuilding activity 
and in highway construction, in conjunc- 
tion with seasonal advances in* most other 
types of construction, brought the dollar 
volume of new construction for the month 
to about $2,225,000,000—a rise of 13 per- 
cent over February and a slight increase 
over the March 1951 total. 

The expanded construction outlays are 
attributed largely to increased expenditures 
for military and defense production facili- 
ties, which have offset declines during the 
past year in private residential and commer- 
cial building. Total private outlays this 
March were 4 percent under the March 1951 
total, despite an increase of 50 percent in 
factory building and a slight rise in utility 
construction over the year. Public expen- 
ditures for the month exceeded March 1951 
outlays by 18 percent. 

According to the joint agencies, the up- 
surge in private homebuilding activity was 
the outstanding construction development 
of the month. Total expenditures for pri- 
vate residential building were estimated at 
$784,000,000—an increase of 17 percent 
over February and only 9 percent below the 
March 1951 record. Although highway con- 
struction expenditures were 55 percent 
greater in March than in February, they 
were still 23 percent below a year ago and 
total highway expenditures for the first 
quarter of the year were 20 percent under 
the total for the first quarter of 1951. 

Total new construction outlays for the 
first quarter of this year were estimated at 
nearly $6.4 billion—about the same amount 
spent on new construction during the first 
quarter of 1951. First-quarter expenditures 
for private residential building amounted to 
16 percent less than the total for the first 
quarter of last year, the joint agencies note. 


The new requirements call for (1) sub- 
stantially complete removal of settleable 
solids; (2) removal of not less than 45 per- 
cent of the total suspended solids; and (3) 
reduction in coliform organisms—not less 
than 90 percent reduction during the months, 
May through November, and not less than 
80 percent during the months, December 
through April. 

A report on river cleanup progress in the 
Cincinnati pool of the Ohio River, where 
the Commission established treatment re- 
quirements two years ago, brought out 
the fact that Cincinnati’s Little Miami 
sewage-disposal @mlant is about 40 percent 
complete, with start of operation in the 


summer of 1953 probable. Plans are also 
being drawn for construction of another 
larger plant, to be begun about 1955, that 
will serve the city’s industrial area. On the 
Kentucky side of the river, Covington and 
16 adjacent muncipalities have formed a 
sanitation district to build a joint treatment 
works, with construction to start in June. 
Since enactment of a state water law 
five years ago, about 100 Virginia com- 
munities have built treatrnent works. 

E. Blackburn Moore was elected chairman 
of the Ohio River Valley Water Com- 
mission for the coming year, and H. E. 
Moses, M. ASCE, vice-chairman. F. H. 
Waring, M. ASCE, was reelected secretary, 
and Robert K. Horton treasurer. 


TVA Gives Contract for 
Shawnee Plant Facilities 


The Tennessee Valley Authority has 
awarded contracts for construction of a dock 
extending 2,180 ft along the Ohio River near 
Paducah, Ky., and a coal-unloading system 
to the Contracting Division of the Dravo 
Corporation, of Pittsburgh. Providing facili- 
ties for twelve loaded and twelve empty 195- 
ft coal barges, the projects will aid in fueling 
the $88,000,000 Shawnee Steam Plant being 
built by the TVA to furnish power for the 
Uranium-235 plant of the Atomic Energy 
Commission at Paducah. Construction of 
the harbor and unloading facilities will start 
in the early summer. 


Philadelphia Opens New 
Sewage Treatment Works 


Completion of Philadelphia’s new $13,- 
000,000 Northeast Sewage Treatment Works 
constitutes a major step in the city’s long- 
range stream cleanup program begun in 
1912. Treating all sewage entering the 
Delaware River above Lehigh Avenue, the 
plant will serve a population of 669,000 
in an area having an estimated flow of 
91 mgd. In addition to serving the north- 
eastern section of the city, it will provide 
treatment facilities for another large area 
extending from the northwestern section 
of the city into Nicetown, Oak Lane, and 
much of Germantown. The new plant 
replaces an old Imhoff tank installation, 
and will utilize the original pumping station, 
administration building, and other facilities 
representing $3,500,000 in its operation. 
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Laboratory Established for 
Atomic Power Development 


Recent establishment of the Walter Kidde 
Nuclear Laboratories, Inc., which will have 
the primary objective of developing commer- 
cial atomic power, is announced. The first 
privately financed laboratory dedicated to 
research in nuclear power, the organization 
is an associate of other Kidde enterprises 
It will perform research and experimentation 
for other organizations interested in the de- 
sign of nuclear power plants or in applica- 
tions of nuclear technology to their products 
and processes. 

The development and engineering work 
will be conducted at 140 Cedar Street, New 
York City, and laboratory research will be 
carried out in facilities on Long Island 
Technical activities will be handled by Dr 
Karl Cohen, former director of the Atomic 
Energy Division of the H. K. Ferguson Co., 
and a pioneer in the preliminary work for the 
Manhattan Project of the AEC. 


Wolf Creek Project 
Starts Power Production 


Production of hydroelectric power for 
commercial use was recently started from 
a fourth 45,000-kw generating unit at the 
Corps of Engineers’ Wolf Creek flood con- 
trol project in south-central Kentucky, 
according to an announcement from the 
Department of the Army. Total installed 
capacity at Wolf Creek Dam is now 180,000 
kw. Two more units scheduled to go into 
production later this year will complete a 
projected installation of 270,000 kw. The 
completed Wolf Creek powerhouse will be 
the third largest hydroelectric plant in the 
East 


Brooklyn Opens Owls 
Head Treatment Plant 


Recent opening of the new $19,000,000 
Owls Head Pollution Control Plant in 
Brooklyn constitutes the half-way mark 
in New York City’s $250,000,000 program 
for treating all its sewage in 18 modern 
plants by 1959. The plant is the first in 
the country designed for the high-rate 
activated-sludge process developed by the 
New York City Department of Public 
Works. In this process, the solids are 
digested, the resulting gas utilized, and the 
residue discharged at sea 

In the opening ceremonies, Mayor 
Vincent Impelliteri and Frederick H 
Zurmuhlen, M. ASCE, Commissioner of 
Public Works, called attention to the fact 
that the new and shorter method of treat- 
ment will save the city $7,000,000 in the 
Owls Head Plant alone. Under the old 
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Welding Saves Steel on New Rhine River Bridge 





Important savings in steel are effected by use of welding in construction of new bridge 
across Rhine River at Cologne, Germany. This structure, which replaces bridge destroyed 
during war, required only 5,669 tons of steel instead of 8,500 tons used in old bridge. De- 
spite this 30 percent saving in steel, present structure has greater capacity. Designed by 
Dr. Ing. F. Leonhardt, it consists of series of steel box girders, varied in depth to form shal- 
low, parabolic curves. Spans are 404, 605, and 407 ft; cellular welded structure with D at 


crown L/60; and roadway is 38 ft, with two 10-ft sidewalks. 


Crossing is said to be longest 


full-web continuous-girder bridge in world. Photo courtesy of James F. Lincoln Arc 


Welding Foundation. 








method, Commissioner Zurmuhlen said, 
sewage treatment cost $20 per million 


gallons, whereas the new process will cut 
the cost to $10 per million gallons. 

Treating 120 mgd of sewage from a 21-sq 
mile area in the Bay Ridge, Bensonhurst, 
Borough Park, and Flatbush sections of 
Brooklyn, the new plant will assure cleaner 
water at Coney Island, in the Narrows, and 
at the south shore beaches of Staten Island 
Its full capacity will be 160 mgd. 


ASTM Announces Research 
Work on Materials 


At more than 250 meetings of technical 
groups of the American Society for Testing 
Materials, held during the ASTM Commit 
tee Week in Cleveland in March, much 
new research work was discussed and many 
new specifications and test for materials 
and numerous revisions were completed. 

As a result of action taken by Committee 
C-9 on Concrete and Concrete Aggregates, 
freezing and thawing tests for evaluating 
aggregates and concrete will now be recog- 
nized under ASTM designations. Three 
variations of this test were recommended 
for acceptance, consisting of rapid freezing 


and thawing in water; rapid freezing in air 
and thawing in water; and slow freezing 
and thawing in water or brine. A fourth 
method, slow freezing in air and thawing 
in water, is still under consideration. An 
additional method in the field of non- 
destructive testing was accepted for addition 
to ASTM Standard C 215, a test for funda- 
mental transverse and torsional frequencies 
of concrete specimens. This method will 
enable Young’s modulus of elasticity, the 
modulus of rigidity, and Poisson's ratio to 
be calculated on concrete prisms and cylin- 
ders. Kenneth B. Woods, M. ASCE, 
associate professor of highway engineering 
at Purdue University is chairman of Com- 
mittee C-9 

Committee D-7 on Wood, which is headed 
by L. J. Markwardt, M. ASCE, assistant 
director of the U. S. Forest Products Labo- 
ratory at Madison, Wis., completed revisions 
in several widely used ASTM standards in 
the wood field. The Standard Specifica- 
tion for Round Timber Piles (D 25), which 
has stood for fifteen years without change, 
will have revisions, as will the standards 
for Testing Small Clear Specimens of Timber 
(D 143) and Testing Plywood, Veneer, and 
Wood-Base Materials (D 805). To keep 
abreast of industrial problems arising with 
the growing use of fiberboard, the committee 
has authorized the formation of a new 
subcommittee to work in the field. Wayne 
Lewis, A.M. ASCE, also of the U. S. 
Forest Products Laboratory, will be chair- 
man of the subcommittee. 
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Sectional Design and Two-Stage Loading Are 


Applied to Cast-in-Place Prestressed Girders 


Cast-in-place prestressed girders are in 
themselves unique in building construction 
in this country. When designed, as were 
the dining hall girders for Manhattanville 
College of the Sacred Heart at Harrison, 
N.Y., they are doubly interesting 

To insure that the top of the girder would 
be flush with the top of the floor slab, the 
slab was supported by brackets extending 
from the side of the girder. These brackets 
are precast and placed in position before 
forming or pouring of the girder. The 
girder then is not homogeneous, but rather 
is composed of alternate sections of girder 
and precast bracket over the entire length 
of the span, held together by the tension in 
the cables 

The girders are prestressed by 22 cables, 
each containing twelve wires. Of these, 15 
cables extend through the end block, and 
seven emerge from the top of the girder 







Cast-in-place girder 


Precast bracket 


Precast end block — 
Stee! bearing plates - 


Standard reinforcing bars 








The pull on each cable was 26 tons. The 
girder was loaded in two stages, the first 
loading taking part of the dead load by 
pulling up on ten of the cables. The re- 
maining dead load was then applied and the 
remaining prestress added. The ten cables 
originally loaded were carefully chosen so 
as not to unbalance the load on the end 
block. : 

The decision to use prestressed girders 
was made when allocations of structural steel 
were not available. For the span of 65 ft 
and a dead and live load of 222 psf, a steel 
girder would have had a depth of 3 ft 6 in., 
a reinforced concrete girder a depth of 6 ft, 
and the prestressed girder 4 ft. For the six 
girders only eight tons of steel were required, 
for the prestressed concrete design, whereas 
the reinforced concrete design would have 
used 40 tons, and the structural steel de- 
sign 72 tons 


Precast brackets, 
positioned before 
forming or pouring of 
prestressed  cast-in- 
place girders, sup- 
port floor slab which 
will be flush with 
girder top (below). 
Section through floor 
and girder is shown 
at left. Girders are 
built for Manhattan- 
ville College of Sa- 
cred Heart, Harrison, 
N.Y. Engineers are 
Weiskopf & Pick. 
worth, architects Eg- 
gers & Higgins, con- 
tractor Geo. A. Fuller 
Co., and contractors 
for prestressing Pre- 
load Company Inc. 
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Navy Continues Its 
Expansion Program 


The Navy Civil Engineer Corps sharply 
stepped up new construction at shore 
establishments in 1951. It reports ex- 
penditure of more than $430,000,000 for 
construction of improved runways, larger 
hangars, test and research centers, supply 
and storage buildings, and related facilities 
During the previous year only $67,000,000 
went for such construction at shore estab- 
lishments. 

Work under way or planned for 1952 
includes two additional bulk fuel storage 
facilities in the New England area (near 
Casco Bay, Me., and at the Naval 
Supply Depot at Newport, R.I.), totaling 
$4,000,000; improvements costing about 
$2,000,000 at the Lakehurst, N.J., Naval 
Air Station; construction of two warehouses 
and office space at the Naval Training 
Center, Great Lakes, Ill.; rehabilitation 
work on drydocks at the Philadelphia 


Naval Shipyard; and improvement and 
expansion of berthing facilities at Key 
West, Fla., to cost about $2,000,000. 


Bids for most of these projects will be 
advertised this spring. 

The Navy also announces that it expects 
to have more than 11,000 of its Wherry 
Housing program units for Navy and civil- 
ian personnel completed by the end of 1952. 
Present plans call for 76 projects, with a 
total of 26,173 rental units. The largest 
single job in the entire program was started 
at the Marine Corps Air Station at Cherry 


Point, N.C., in October 1951. It calls 
for 1,421 units. Designs for approxi- 


mately 50 projects have been completed, 
and bid openings for 31 projects have 
definitely been scheduled for the first nine 
months of this year. 


Contract Awarded for 
Gavins Point Project 


Progress made by the Corps of Engi- 
neers in getting the Gavins Point Project 
under way continues with the award by 
the Omaha District Office of a $3,009,560 
contract to the Baldwin-Lima-Hamilton 
Corp., of Philadelphia, for building and 
installing the turbines for the powerhouse. 


The long-term contract, extending into 
March 1956, calls for three 54,000-hp 
turbines complete with accessories and 


spare parts. Before the actual work on the 
turbines begins, the contractor is required 
to build a model for testing and observa- 
tion purposes. 

Excavation for the powerhouse will 
be included in the primary earthwork con- 
tract to be let this spring. The structure, 
which will have an installed capacity of 
100,000 kw, will be built on the Nebraska 
side of the river just below the dam. 
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Record Floods Again Strike Midwest 


WRIGHT HIATT, A.M., ASCE 


Lt. Col., Corps of Engineers, Office of 
The Chief of Engineers, Fort Belvoir, Va. 


For the second time in less than a year 
the Midwest was struck by disastrous floods 
as unusually widespread snow cover, both 
in depth and area, in the states of Minn- 
esota, North Dakota, South Dakota, Mon- 
tana, Wyoming, Nebraska, and _ Iowa, 
melted rapidly in the latter part of March 
and early April to send the Upper Missis- 
sippi, the Upper Red River of the North, 
and the Missouri River to the highest 
stages on record. Fortunately there have 
been no unusually heavy or warm rains to 
add to the floods, although it is highly prob- 
able that there will be before the upstream 
crests dissipate themselves in the greater 
valley storage downstream 

Based on predictions furnished by the 
U.S. Weather Bureau, the Army Engineers, 
along with other responsible federal agen- 
cies, took necessary steps, beginning early in 
March, to prepare for the potential floods. 
Preparations included the inspection of 
existing flood control works, planning of 
emergency flood-fighting operations, as- 
sembly of supplies, material, equipment and 
tools for the flood fight, and the coordina- 
tion of all preparations with state and local 
interests. 

As the warm weather continued, the 
number of streams above bank-full stage 
increased, with the result that such major 
tributaries as the Yellowstone, Milk, Poplar, 
Little Missouri, Knife, Heart, Cannonball, 
Grand, Moreau, Bad, White, James, Ver- 
milion, Big and Little Sioux, and Floyd were 
all contributing their swollen discharges to 
the flooding Missouri. The flood condi- 
tions were aggravated periodically during 
the early stages in short reaches of both the 
main stem and the tributaries by the forma- 
tion of ice jams. Particularly severe was 
the damage that resulted at Ft. Pierre, 
S. Dak., from the formation, at the mouth 


TABLE I. 
PLACE STREAM 
Missouri River Basin 
Mandan, N. Dak Heart R 


Little Missouri 
Missouri 


Marmarth, N. Dak 
Mobridge, S. Dak. 
Pierre, S. Dak 
Chamberlain, S. Dak (2) 
Sioux City, Iowa (3) 
Omaha, Nebr 


Missouri 
Missouri 
Missouri 
Missouri 


—_ 


Jpper Mississippi Basin 
St. Paul, Minn 
Winona, Minn 
Hastings, Minn 


Mississippi 
Mississippi 
Mississippi 
Notes 


l Local gage reading in feet 


of the Bad River, of an ice jam against the 
larger flows in the Missouri. By the first 
of April, most of the ice in the Missouri was 
moving freely downstream from Pierre, 
S. Dak., and by April 4 the area of severe ice 
jams had moved up the river to the vicinity 
of Bismarck, N. Dak. By April 10, the ice 
problem disappeared throughout the main 
stem of the Missouri, as the swollen crests 
converged toward the cities of Bismarck, 
Pierre, Sioux City, Council Bluffs, and 
Omaha. 

A few of the localities at which previous 
flood stage records were broken are shown in 
the accompanying table 

Principal existing flood control works in 
operation included the Fort Peck Dam, and 
local protection works at Glasgow, Mont., 
Mandan, N. Dak., Council Bluffs, lowa, and 
Omaha, Nebr. Over a million acre-feet of 
water was stored in the Fort Peck reservoir 
during the critical period of the last week in 
March and the first week in April. The 
estimated effect of this storage was a reduc- 
tion of 2 ft in the river stage at Omaha. 
The local protection projects at the pre- 
viously mentioned cities held against the 
river’s onslaught, although at Omaha and 
Council Bluffs a strenuous flood fight involv- 
ing thousands of local citizens, National 
Guard, and federal troops was conducted to 
strengthen and reinforce existing protection 

The volume of water estimated to have 
passed Sioux City during the flood period 
(April 1 to 21) aniounted to about 9,000,000 
acre-ft. Had the three main-stem Missiouri 
dams at Garrison, Fort Randall, and Oahe, 
now under construction, been complete and 
in operation during this period, they would 
have made available 10,500,000 acre-ft of 
flood-control storage to contain these flood 
waters. It is estimated that, without taxing 
the capacities of these three reservoirs in the 


SOME FLOOD RECORDS BROKEN IN 1952 FLOODS (AS OF APRIL 24) 


FLoop Aprit "52 

STAGE CREST Previous REecorpD 
(1) (1) (1) 
17 24.8 24.7 (1943) 
18 23.7 21.7 (1947) 
16 25.1 19.6 (1943) 
15 25.1 23.0 (1881) 
18 25.6 19.5 (1943) 
19 24.3 22.5 (1881) 
19 30.2 24.6 (1881) 
14 22.2 19.7 (1881) 
13 17.9 17.4 (1951) 
15 21.0 18.9 (1951) 


2. At Chamberlain, S. Dak., on April 10, 1952, with a stage of 23.4 ft, a measurement of 412,000 cfs was 


made 


3 At Sioux City, Iowa. on April 14, 1952, with a stage of 24.3 [t, a measurement of 460,000 cfs was made 


At Yankton, S. Dak 
made 
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on April 12, 1952, with a stage of 14.7 ft, a measurement of 441,000 cfs was 


least, and without encroaching on the stor- 
age allocated to power conservation and 
other purposes, the flow at Sioux City 
would have been held to non-damaging 
stages, and the flow at Omaha would have 
been held to 110,000 cfs as compared to the 
flow of nearly 400,000 cfs which actually 
occurred 

While the floods were rampaging through 
the upper and middle Missouri basin area, 
repairs to damaged local protection works at 
Kansas City, resulting from the disastrous 
Kansas River flood of 1951, were rapidly 
completed. Fortunately the Kansas River 
was not discharging high flows at the time 
the Missouri crest arrived, but even so, the 
Mighty Mo at Kansas City crested at 
several feet above flood stage, and approxi- 
mately 8 ft below the maximum stage on 
record, 

As in the flood of 1951, loss of human life 
was practically nil, but property damage 
amounted to hundreds of millions of dollars. 
Even so, the damages prevented by existing 
works amounted to more than $200,000,000. 


New York Empowered to Enter 
Four-State Water Compact 


Legislation authorizing New York State 
to enter a compact with New Jersey, Penn- 
sylvania, and Delaware and participate in a 
permanent commission to study the pro- 
posals of the Interstate Commission on the 
Delaware River Basin (Incodel) has been ap- 
proved by Governor Thomas E. Dewey. If 
the new commission finds that the proposed 
$550,000,000 Incodel project for development 
and use of the water resources of the Dela- 
ware River is feasible, it is empowered to 
carry it out. 

Governor Dewey stated that the bill “does 
not attempt to decide whether the future 
water supply of New York City should be ob- 
tained from the Delaware watershed or from 
other sources. That determination will de- 
pend upon comparative costs, availability 
and other factors.” He pointed out that the 
bill does provide the necessary framework 
for joint cooperative development of the vast 
resources of the Delaware River Basin. ‘‘The 
great potentialities inherent in the project 
justify thorough exploration of its practicabil- 
ity,”’ he concluded. 

Aimed at satisfying the water require- 
ments of New York City, the northeastern 
and southern areas of New Jersey, and the 
Philadelphia area until after the year 2000, 
the Incodel plan has been under study by 
engineers and officials for several years. Con- 
sulting engineers for the plan—the New York 
firm headed by Malcolm Pirnie, Past-Presi- 
dent of ASCE, and the Philadelphia firm 
headed by ASCE Director Francis Friel 
have recommended a two-stage development 
to store flood waters on the upper Delaware 
River and its tributaries and divert them 
through tunnels and conduits to the metro- 
politan areas of the four states. 

The Incodel plan was outlined in the 
October 1950 issue of CrviL ENGINEERING, 
page 58. 
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Purdue Has New 
Testing Machine 





Dominating new Structures Laboratory at 
Purdue University is this new Baldwin-Tate- 
Emery Universal testing machine, which has 
capacity of 600,000 lb in tension or com- 
pression. Comparative strength of bolted 
and riveted joints is being determined for 
gusset for joint in railroad bridge struc- 
ture. SR-4 resistance wire strain gages on 
joint and bolts will provide data on stress 
distribution under verious loads. R. B. 
Wiley, M. ASCE, head of School of Civil 
Engineering and Engineering Mechanics, 
discusses test with Prof. L. T. Wyly, M. ASCE, 
as Kenneth Lenzen, J. M. ASCE, instructor, 
and Jack Carter, J.M. ASCE, assistant pro- 
fessor, prepare specimen for test. 





Alaska Lets Airport Contract 


Continuing its expansion program in 
Alaska, the Corps of Engineers has awarded 
a contract for construction of extensive out- 
side utilities at the Elmendorf Air Force Base 
to joint bidders Birch & Lytle and the Green 
Construction Co., both of Seattle, according 
to an announcement from the Alaska District 
Engineer. The amount of the joint contract 
is $3,525,549 


Foundation Contract 
Let for Kansas Dam 


Award of a contract to initiate construction 
of Kirwin Dam on the north fork of the 
Solomon River in Phillips County, Kansas, 
to the Cook Construction Co., of Jackson, 
Miss., on a low bid of $1,226,246, is an- 
nounced by the Bureau of Reclamation. This 
initial contract covers excavation of the dam 
foundation. 

A key structure in the program for flood 
control in Kansas, Kirwin Dam will be an 
earthfill structure, 170 ft high and 11,300 ft 
long, with storage space for 315,000 acre-ft of 
water. About two and a half years will be 
required for construction of the dam and res- 
ervoir. 


San Diego Voters Back 
Second Barrel Supply 


The successful outcome of four years of 
effort on behalf of San Diego County 
(California) Water Authority officials to 
double the city’s supply of Colorado River 
water is reported in a recent issue of the 
Colorado River Aqueduct News. Recently 
residents of the area voted forty-to-one in 
favor of a second barrel to the Colorado 





River Aqueduct and a $6,500,000 bond issue 
to complete Sutherland Dam. A collateral 
agreement, in which the city assures the 
federal government priority to water from 
the second barrel, was also approved in the 
election 

According to the terms of the agreement, 
the U.S. Navy will build the second barrel, 
the County Water Authority repaying the 
cost of the southern portion and the District 
repaying the cost of the northern portion 
over a 40-year period. Construction of 
the project, which will carry Colorado 
River water a distance of 71 miles from the 
west portal of the San Jacinto tunnel into 
the San Vicente Reservoir near San Diego, 
is expected to start soon. The total esti- 
mated cost is about $18,000,000. 


Granular-Steel Finish Improves 
Wear Resistance of Concrete 


Resistance to abrasive wear of concrete 
is greatly improved by applying a finish 
consisting of granular steel particles mixed 
with equal volumes of cement and floated 
onto the surface to a depth of .02 in. In 
a series of tests conducted in the Depart- 
ment of Engineering of the University of 
California at Los Angeles, W. P. Wallace 
and T. L. Newton investigated several con- 
crete surface finishes. The basic mix in the 
specimens tested was 1:2'/2:3'/s, the coarse 
aggregate being 1'/2-in. crushed rock. Fin- 
ishes of calcium chloride, chemical hardener, 
a surface sealer, fine steel dust, and granular 
steel particles, were applied to the speci- 
mens. The accelerated test consisted of 
rolling a freely-rotating and weighted grind- 
ing wheel over the specimens. 

After 8 hours of the accelerated test the 
granular steel finish had worn about .01 in. 
deep; the other finishes three to four times 
deeper. 
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other four. 


eight days. 


site. 


World’s Tallest Stone-Storage Silo 


This 122-ft-high stone-storage silo, built by Basic Refractories, 
Inc., as part of its $3,500,000 expansion program at Maple Grove, 
Ohio, is said to be tallest structure of its kind in the world. Housing 
twelve bins, silo will store approximately 10,250 tons of No. 6 
stone (*/; in.) in eight bins and supplemental raw material in the 
MacDonald Engineering Company, using slip form 
technique of pouring concrete, worked round-the-clock under 
adverse weather conditions to complete silo structure in record 
New silo will be ted by cross belt from adjacent silo, 
which in turn is fed by 735-ft conveyor from stone mill at quarry 
Granular basic refractories produced at plant are used for 
construction and repair of monolithic basic linings and hearths in 
metallurgical furnaces. 
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Modern Design as Applied to Municipal Water Storage 


This strikingly modern Horton Horton standpipes and reservoirs capacities from 15,000 to 500,000 














standpipe was designed, fabricated 
and erected by the Chicago Bridge & 
Iron Company for the Philadelphia 
Water Company at Clifton Heights, 
Pennsylvania. It clearly illustrates 
how municipal water storage facili- 
ties can be made as attractive in ap- 
pearance as they are functional in 
operation... .and appearance can be 
an important factor in residential 
installations where high property 
value must be considered. 


CHICAGO 


.2167 Healy Bldg. 
1596 N. Fiftieth St. 
1009—201 Devonshire St. 

2199 McCormick Bldg. 
2263 Guildhall Bldg. 


ND. a oc secsnceva 
Birmingham 1. 
Boston 10 
Chicago 4.... 
Cleveland 15... 


are of welded steel construction to 
assure a long service life with a mini- 
mum amount of maintenance. Ex- 
terior modifications can be made to 
meet individual specifications. 
Horton reservoirs and standpipes 
are built in standard capacities up 
to 10,000,000 gallons. If elevated 
storage is more advantageous, in- 
vestigate the advantages of Horton 
elevated tanks. Tanks with ellip- 
soidal-bottoms are built in standard 


BRIDGE & IRON 


Detroit 26 1541 Lafayette Bldg. 
Havana 402 Abreu Bldg. 
Houston 2 2128 C & | Life Bldg. 
Los Angeles 17 1556 General Petroleum Bldg. 
New York 6 3395—165 Broadway Bldg. 


gallons. Larger elevated tanks with 
radial-cone bottoms are built in 
standard capacities from 500,000 
to 3,000,000 gallons. All Hor- 
ton tanks for municipal water serv- 
ice are built in accordance with 
American Water Works Association 
specifications. 

More complete information may 
be obtained by writing our nearest 
office. Please give capacity, loca- 
tion and height to bottom. 


COMPANY 


Philadelphia 3. .1652—1700 Walnut St. Bldg. 
San Francisco 4... 1584—200 Bush St. 
Seattle 1 1309 Henry Bldg. 
Tulsa 3... , 1647 Hunt Bldg. 
Washington 6, D.C. 1156 Cafritz Bldg. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PENNA. 
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Use of Explosives for 
“Sick”’ Well Cure Reported 


Development of a new method of treat- 
ing “‘sick"’ wells that has increased the 
water yield of the treated wells by as much 
as 300 percent was reported at the spring 
meeting of the American Society of Mechani 
cal Engineers held recently at the University 
of Washington in Seattle. The improve 
ment in well yield is brought about by the 
use of vibratory explosives in a process 
described by Harvey A. Mylander, district 
engineer for Water Supply Analysts, South 
Pasadena, Calif. Briefly, the process con 
sists of the use of small explosive charges 
accurately spaced in the well casing and 
detonated at calculated time intervals to 
produce a condition of vibration or 
tinuous shock waves of relatively long dura 
tion powerful enough to dislodge obstruc 
tions and the well perforations, 
permitting greater flow of water from the 
well 

In an intensive study of well production, 
Mr. Mylander said, it was found that cer 
tain wells in a proven area lost productivity 
faster than other wells in the vicinity and 
out of proportion to the decline in the water 
table. In nine out of ten such wells the 
reason was stoppage at the perforated area 
of the well casing, caused in most cases by 
incrustation, organic growths, or deposits 


con 


cleanse 


Grating Corporation 
Changes Its Name 


The Shelley Steel Corp., of Chicago, an- 
nounces that it has bought the William F. 
Klemp Co., also of Chicago, and has changed 
the latter company’s name to the Klemp 
Metal Grating Corp. Lee Shelley has 
been elected president of the new corpora- 
tion 


New Sewage-Treatment Works 
Planned for Nashville, Tenn. 


By recent referendum, the City of Nash 
ville, Tenn., approved the issuance of rev 
enue bonds for the construction of inter- 
cepting sewers and a sewage-treatment plant 
approximately $11,000,000. The 
bonds will be financed by an increase in 
water rates. Eliminating 26 outfalls now 
discharging directly into the Cumberland 
River, the new system will consist of inter 
cepting sewers on each side of the river 
paralleling the river and forming a junction 
with the main interceptor, a tunnel section 
7% X 8'/, ft. All flow in the interceptors 
will be by gravity to the pumping station at 
the plant. Designed for primary treatment 


to cost 
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of an average sewage flow of 40 mgd, with 
maximum flow of 138 mgd and minimum 
flow of 15 mgd, the plant will provide dis- 
posal facilities for a population of 335,000. 

Plans for the project, which have been ap- 
proved by the Tennessee Department of 
Public Health, were prepared by the engi- 





COLUMN 


R. Robinson Rowe, M. ASCE 


“Flo Ridan is a gentleman,” proclaimed 
Joe Kerr. 

“You never called me that,” 
Professor Neare 
Professor; you'd 
got into Junior.” 

“I can guess, Noah. He solved the easy 
part of dividing a 13-14-15 triangle into 3 
component triangles of equal perimeter, 
didn't you, Joe?” 

“Yup, and you were a gentleman until 
you called it the easy part. It’s really the 
important part. First I drew three circles 
with centers at the vertices of the triangle 
and radii 6, 7, and 8 so that each circle was 
tangent to the other two. Then I drewa 
big circle circumscribing the three small 
Its center is the required inside lot 
corner, and its diameter is the perimeter of 
the three triangular lots.”’ 


protested 
“Flo, you're the Guest 
better find out what's 


ones 





Fig. 1. Joe Kerr's solution is model of cir- 
cumscription. 


neering firms of Hart, Freeland and Roberts 
of Nashville, and Polk, Powell, and Hendon 
of Birmingham, Ala. Bid calls will be issued 
by Warren A. Coolidge, M. ASCE, director 
of public works for Nashville, after arrange- 
ments for issuance of bonds and acquisition 
of rights-of-way have been completed. 


challenged Cal 
he drew the big 


“Make Joe prove it,” 
Klater, ‘“‘and ask him how 
circle.” 

“Tell Cal, the big bully, to mind his own 
problem,”’ retorted Joe, ‘“‘and besides, the 
big circle is a classical appolonian.”’ 

“Touché!” conceded Cal. ‘‘My part of 
the problem was to find the sizes of the three 
families which were proportional to the 
areas of the three triangular lots. Using 
Joe’s figure and letting r equal the radius of 
the circumscribing circle, the lengths of the 
3 interior lot lines are r-6, r-7 and r-8. 
Then using Hero’s formula for area of a 
triangle and the axiom that the areas of tri- 
angles APB, BPC and CPA must add to the 
area of ABC, I derived this equation: 


V 42r(r — 13) + V 48r(r — 14) + 


V 56r(r — 15) = V21.6.7.8 = 84 
“Solving for the single unknown, I found 
168/11. The reduction was a bit of a 
chore, but for a check, substitute this value 
of r back in the equation and we have the 
identity: 


‘= 


420 . 336 
11 11 11 


168 = 84 


from which it is evident that the 3 areas 
are respectively 5, 4 and 2 elevenths of the 
original triangle. With propriety, the 
newlyweds were a family of 2, so the other 
sisters had families of 4 and 5." 

“Sure enuf,” chuckled Professor Ridan. 
“IT guess you didn’t notice that all dimen- 
sions were in chains, so that you could have 
avoided fractions by converting to feet.’ 

“And I can add a general formula,”’ con- 
cluded Professor Neare. “If the radii of 
Joe’s first 3 circles and a, b and ¢, then 


abc 


2Vabc(a + b+) — (ab + be + ca) 


and the set-up will be rational if abc(a + 
6b + c) is a square. 

“People with triangular lots surely do 
the craziest things, such as buying such a 
lot in the first place. I heard of another 
zany who fenced off a triangular garden so 
that the three fence corners were each on a 
different boundary line. Lengths of the 
boundary sides were 175, 210 and 245 ft; 
how long did the fence have to be?” 

|Cal Klaters were: William C. Hunter 
Kum Pewter (Walter Steinbruch), Stoop 
(John L.) Nagle, Rudolph W. Meyer, Sel 
Dum (Thomas Borman), Keith Jones, Mar 
vin (Sauer Doe) Larson, H. Francis Finch 
and Robert E. Philleo. Guest Professor Flo 
Ridan was Charles G. Edson.]| 
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Former Society Officer, 
George B. Massey, Is Dead 


George Bragg Massey ( M.'16) retired civil 
engineer of Winnetka, IIl., died on March 
6, at the age of 76. Following his graduation 
from Yale University, he was successively 
employed as assistant to superintendent of 
Motive Power, Mexican International Rail- 
road; assistant engineer in the U.S. Navy; 
and assistant engi- 
neer for the Bucyrus 
Co., South Milwau- 
kee, Wis. He was 
also vice-president of 
the Massey Machine 
Co., Watertown, N.Y. 
After two years as a 
lieutenant in the U.S 
Navy during the first 
World War, heopened 
a consulting office in 
Chicago He was 
George B. Massey vice-president of the 

Randolph-Perkins 
Co., from 1921 until his retirement A spe 
cialist in the field of excavation, Mr. Massey 
is the author of “Engineering of Excava- 
tion.”” He served as an ASCE Director from 
1941 to 1948 





Forrest Nagler (M.'24) whoretired March 
l as manager and chief engineer of the Allis 
Chalmers atomic power section died suddenly 
on April 1. He was 66 years of age. Mr 
Nagler came to Allis-Chalmers in 1906, the 
year he graduated from the University of 
Michigan, entered the hydraulic department 
in 1908, and advanced to assistant manager 
of the department in 1920. From 1929 to 
1932 he was with the A. O. Smith Corp., 
Milwaukee, Wis. He returned to Allis- 
Chalmers and served in Canada as chief en 
gineer; in Milwaukee as chief mechanical 
engineer; and was named to the atomic 
power section post in 1949. Mr. Nagler was 
the inventor of a type of axial-flow high 
speed hydraulic turbine runner that bears 
his name. 


John Michael Fitzgerald (M. '47) chief 
engineer of the Board of Water Supply for 
New York City since 1948, died in New York 
on April 1. He was 64 years old. An em- 
ployee of the board for 45 years, Mr 
Fitzgerald spent his career on it except for 
two years of Army service in World War I 
He had been connected in various capacities 
with such projects as the driving of the 
Shandaken Tunnel of the Catskill Water 
Supply System, the construction of the 
Delaware Aqueduct, the design and con 
struction of Downsville Dam for the Pepac 
ton Reservoir, and the construction con 
tracts for Merriman and Neversink dams 
Mr. Fitzgerald was a graduate of Manhattan 
College. 


(Continued on page 86) 
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Koppers 
Pressure-Treated Timber 
chosen for 







strength, econonty, 
appearance! 


@ The owners of this attractive motor court were faced with the 
problem of retaining the land in front of their motel, and they 
chose Koppers Pressure-Treated Timber to do the job. In ad- 
dition, use of pressure-treated wood was specified for the guard 
rails, posts and stair treads seen in the photograph. 

Concrete and steel were considered for the job, but both were 
rejected as being too expensive and out of keeping with the rustic 
beauty of the location. 

The decision the owners made was a wise one, for Koppers 
timber is pressure-treated to resist decay and attack from insects— 
to give decades of dependable service, thereby cutting maintenance 
and replacement costs to a minimum. Further, it has a warm, rich 
color that blends harmoniously with natural surroundings. 

Koppers, by chemical impregnation, can change the character- 
istics of wood to suit your special needs — can even make it fire 
retardant. 

Get in touch with us today for further information on Koppers 
treated wood—we will gladly furnish quotations on request. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PA. 









f 


\KOPPERS MUSK SL) 
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For the City of Jacksonville... 








. Vow McDuff Pumping Station, Con- 
structed by Henry G. DuPree Co. 


ir’s 100% SUPPLE 


TYPE MO VENTURI METERS 










The City of Jacksonville, Florida installed its first Simplex Type 
MO Venturi Meters back in 1925. Here’s what Mr. C. H. Helwick, 
Superintendent of Jacksonville's Water Department, has to say about 
those original meters: 

“These two meters have required very little attention and have 
remained dependably accurate through the years. The 
capacities of the pumping stations . . . have been en- 
larged beyond the capacities of the meters, and these 
meters have been removed and reinstalled at new 
pumping stations for more years of service.” 

No wonder, then, when consulting engineers 
Reynolds, Smith & Hills undertook the plans for 
Jacksonville's $7,000,000 water works improvement 
program, that Simplex Type MO Venturi Meters 
were specified as standard equipment for a// pumping 
stations. For full information about MO and other 
Simplex meters write to Simplex Valve and Meter 
Company, Department 5, 6724 Upland Street, Phila- 


delphia 42, Pa. 


SIMPLEX 


OMPANY 
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Arthur W. Dean, Former 
ASCE Director, Dies 


Arthur Warren Dean (M. '()4) retired con- 
sulting engineer, died on March 20, at Win- 
chester, Mass. He was 81. In 1896 Mr. 
Dean was appointed city engineer of 
Nashua, N.H., resigning after five years to 
become city engineer on a street railway con- 
struction job. In 1904 he became state en- 
gineer of the New Hampshire Highway De- 
partment. From 1910 until 1935 he served 
as chief engineer of the Massachusetts State 
Highway Commission, and then joined the 
Massachusetts Planning Board as chief en- 
gineer. He retired from this position in 
1941 at the age of 70. Active in Society 
affairs, Mr. Dean served on the Board of 
Direction from 1937 to 1939. He was an 
alumnus of the Massachusetts Institute of 
Technology. 


Henry Dionysius Fallon (M. '50) district 
engineer for the U.S. Bureau of Public 
Roads at Augusta, Me., died there on March 
25, at the age of 62. After graduation from 
Rensselaer Polytechnic Institute and prior 
to World War I, he was employed succes- 
sively by the Aluminum Company of 
America, the Pennsylvania Railroad, and the 
Massachusetts Highway Commission. Dur- 
ing the war he served with the Corps of En- 
gineers at Aberdeen Proving Grounds, 
Aberdeen, Md., and had been district engi- 
neer since 1928. He recently received a cita- 
tion and Silver Medal from Secretary of 
Commerce Charles Sawyer, for 31 years “of 
meritorious service”’ with the Bureau. 


Ernest Albert Cleveland (M. 24) well- 
known British Columbia engineer and chief 
commissioner of the Greater Vancouver 
Water District, Vancouver, B.C., died re- 
cently at the age of 77. His experience in- 
cluded work as a railroad engineer, hydraulic 
engineer, surveyor and town-planner. Mr. 
Butcher served on the Alaskan Boundary 
Commission in 1894 and 1895, and had repre- 
sented the Dominion of Canada at three 
world power congresses. 


George Fulton (A. M. '38) president of 
the Fulton Construction Co., Houston, 
Tex., died on Jan 11, at the age of 52. From 
1925 until 1933, when he became partner in 
the firm of Fulton & Fulton, specializing in 
lock and dam construction, Mr. Fulton was 
associated with Peppard & Fulton Co., Cas- 
per, Wyo., and Roger Muller & Sons, Ltd., 
Montreal, Canada. In 1938 he became 
president of the Fulton Construction Co., 
with offices in Superior, Wis. Later Mr. 
Fulton moved his company to Houston, 
Tex., where he was concerned with the de- 
sign of power plants and the design of water- 
front facilities in Texas and Louisiana. 


Bernard Lincoin Green (M. '(01) retired 
engineer of Cleveiand, Ohio, died there on 
February 28. He was 82. After graduating 
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with honors from the University of Michi- 
gan, Mr. Green worked on the Tampico 
River jetties and Ferro Carril Nacional del 
Istmo de Tehuantepec, Mexico. In 1900 
he was named secretary of the Osborn En- 
gineering Co., of Cleveland, Ohio, advancing 
to the position of president by 1930. He 
was connected with work on plants for the 
National Carbon Co., at Niagara Falls, 
N.Y., and Clarksburg, W.Va., the General 
Tire and Rubber Co., at Akron, Ohio, and 
the design and construction of many sta- 
diums including the Yankee Stadium and 
Polo Grounds 


Thomas Worth Marshall (M. '14) partner 
in the firm of Thomas W. Marshall & James 
M. Gonger, Washington, D.C., died March 
28, at the age of 80. In private practice 
since 1904 (recently 
inactive), he was re- 
sponsible for the de- 
sign of many promi- 
nent public and pri- 
vate buildings in the 
capital and elsewhere, 
including the new 
Willard Hotel and 
Senate wings in the 
Capitol, and the U.S. 
Marine Hospital, 
Staten Island, N.Y. 
For 35 years he was 
engineering consult- 
ant to the Architect of the Capitol. A 
graduate of Purdue University, Mr. Mar- 
shall worked with the Brown-Ketcham Iron 
Works, Indianapolis, Ind.; Ritter & Mott, 
Chicago; and the Anaconda Copper Mining 
Company, Anaconda, Mont., before going 
to Washington. 


Thomas Marshall 


William Laramy Butcher (M. '11) died at 
his home in West Newton, Mass., on Febru- 
ary 27, at the age of 76. A graduate of the 
Massachusetts Institute of Technology, Mr 
Butcher was employed for a time as a civil 
engineer by the Boston Elevated Railway 
Co., and the consulting firm of Metcalf & 
Eddy of Boston. At the time of his death, 
he was serving in the capacity of treasurer of 
the Butcher Polish Co., in Boston, Mass 


Richard Charles Sandlass (M. ‘3(0)) struc 
tural steel designer of Baltimore, Md., died 
on March 22, at the age of 82. After 
graduating from the Maryland Institute in 
Baltimore, Md., Mr. Sandlass received the 
degree of Master of Building Trades from 
Hoehere Landes-Bauschule, Holzminden, 
Germany. He was chief designer and engi- 
neer of structural steel for Campbell & Zell 
Co., of Baltimore, from 1895 to 1899 and for 
Bartlett-Hayward Co., Baltimore from 1899 
to 1904. He then served as chief engineer 
and general manager of the Chesapeake Iron 
Works for 19 years, until he entered private 
practice as a consulting engineer. Since 
1926, Mr. Sandlass has been senior member 
of the firm of Sandlass, Wieman & Asso 
ciates, Baltimore, Md 


(Continued on puge 88) 
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“Specify Arkwright Tracing Cloth, and you'll get 
clean, clear, “ghostfree” blueprints no matter 
how often you erasé)the drawing. 

You can re-ink on lines on Arkwright 
cloth without “feathering” or “blobbing”. More im- 
portant, you cant be sure that drawings will never 
become brittle, opaque or paper-frayed with age. 

hey’re good reasons for you to remember: 
if your work is worth saving, put it on 
Arkwright Tracing Cloth. Want a sample? 
Write Arkwright Finishing Co., Industrial Trust 


Bidg., Providénte- RL. ' 
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TIMBER DECK ARCH BRIDGES 





Timber deck arch bridge near Reeds 
port, Oregon Spon 104 feet; rood 
way width 20 feet clear: | 
AASHO H-20 

Arches 


pressure treated 


ading 
deck longitudinal lami 
noted columns and bracing 
with Wolman 


deck pressure creosoted. 





.-- quick, economical construction for traffic of the future 


_ load carrying 
ability, lasting soundness and ready 
availability of glued laminated arches 
make them ideal structural members 
for economical, permanent bridges. 
Formed of kiln dried lumber and 
bonded with waterproof glues as 
permanent and strong as the wood 
itself, these arches are free from sea- 
soning action. They require no main- 
tenance through the years. 

Deck arch bridges are most practi- 
cal over canyons with rock walls to 
contain the horizontal thrust. Pier 
height is held to a minimum, yet the 
bridge deck is raised well above the 
water level. With no overhead mem- 
bers of any kind, road clearance is 
unlimited. Roadway may be of any 
accepted material. 


Approved Preservative 
Treatments Available 


With proper preservative treatment 
the timber bridge will give a lifetime 
of trouble-free service, lasting far 
beyond the time when changing traf- 
fic demands necessitate highway re- 
locations and a new site. Any of the 
approved treatments are available for 
Timber Structures bridges. 

The deck arch bridge is only one of 
several types fabricated by Timber 
Structures, Inc. Details of the vari- 
ous types are contained in folder, 
“Permanent Timber Bridges”. A copy 
of this folder is ready for you at your 
nearest Timber Structures office. Or 
send us the filled-in coupon, and your 
copy will reach you promptly. 


IMBER STRUCTURES, INC. 


P. O. BOX 3782-Y, PORTLAND 8, OREGON 


Off » New York: Ch 


TIMBER STRUCTURES, INC. OF CALIFORNIA « Ooklond, Colifornio 
TIMBER STRUCTURES OF CANADA, LTD. «. Petert jh, Ontar 
Re totives tt shout the te tote - jo 


TIMBER STRUCTURES, INC. 
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John Logan Campbell (M. ‘01) retired 
ailroad engineer of Glendale, Calif., died 
recently at the age of 89. He began his 
career in 1888 as deputy county surveyor for 
El Paso, was elected county surveyor, and 


then city engineer, before he became 
director and chief engineer of the Rio 
Grande Dam and Irrigation Co., in 1894 


From 1895 until he retired as chief engineer 
for the Northwestern Pacific Railroad in 
1931, Mr. Campbell was an engineer with 
such lines as the Rio Grande, Sierra Madre 
and Pacific Railway; the El Paso and 
Northeastern Railway; the Santa Fe Rail 
way; Arizona and New Mexico Railway; the 
El Paso and Southwestern Railway System 
and the Southern Pacific 


Alphonsus Paul McBrady (A.M. ‘30) of 
Houston, Tex., died on December 25, 1951, 
at the age of 66. Mr. McBrady had been 
employed at various times by the Chicago, 
Milwaukee & St. Paul Railway; the North 
Side Land & Water Co., at Wendell, Idaho; 
the Stone and Webster Corp., at Ft. Worth, 
Tex.; the Dawson Co., McCone Co., and 
Garfield Co., all in Montana; and Don Hall 
of Houston, Tex. At the time of his death, he 
with the Federal Public 
Housing Administration as a project engi 


was connected 


neer 


John Millis (M. '00) S. Army, 
(retired ) died in Cleveland, Ohio, at the age 
of 94. A member of the Corps of Engineers 
since 1881, Colonel Millis is credited with 
planning and installing the light system for 
the Statue of Liberty, and devising the 
emergency plan which saved New Orleans in 
the flood of 1927. At various times he was 
in charge of offices of the Corps at Cleveland 
and Chicago, and he also supervised fortifi 
cations at Corregidor, and Puget Sound 
Colonel Millis was honor man in the West 
Point class of 1881 


colonel, U 


John Gephart Munson (A.M. '10) former 
vice-president of raw materials of the U.S 
Steel Corporation of Delaware, died in Pitts 
burgh, Pa., on March 29. He was 67 years 
old, and had years with U. S 
Steel prior to his retirement in 1950. He 
the operating 
manager of the Michigan Limestone and 
Chemical Co., and the Bradley Transporta 
tion Co., and advanced to president and di 
rector of these subsidiaries by 1928. Before 
his association with U.S. Steel, Mr. Munson 
had been employed by the J. G. White Engi 
neering Corp., for 10 years. He received his 
degree from Yale University. 


served 31 


entered organization as 


Clifford Thomas Rhoades (M. '4()) struc 
tural engineer of Boston, Mass., died on 
March 22 at the age of 51. After graduating 
from Northeastern University in 1922, he 
became a designer for J. R. Worcester Co., 
Boston consulting engineers, for 15 years 
Before entering private practice in Boston, 
he was employed as a structural engineer 
by Waghorne, Brown Co., Boston; the New 
England Power Service Co., Boston; and 
the New England Public Co., 
Augusta, Me. His work included the design 
of foundations, bridges, and buildings of all 
types 


Service 
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Robert Norman Smith, lieutenant, U. S 
Army Reserve, was killed in action in Korea, 
on September 24, 1951, according to informa- 
tion recently received at Society headquar- 
ters. He was 26 years old Lieutenant 
Smith graduated from the Virginia Military 
Institute in 1950 and was stationed at Camp 
Breckenridge, Ky., before going overseas 


Samuel Edwin Stott (A.M. ‘13) retired 
engineer of Portland, Me., died there on 
April 5, at the age of 67.. Mr. Stott received 
his early training with H. P. Converse & 
Co., the Stone & Webster Corp., the Lock 
wood & Greene Co., and Swift & Co., all of 
Boston, Mass 
ized in waterproofing and refrigerating 
problems, with his consulting office in New 
York City. In 1936, Mr. Stott entered 
government service on the design and con 
struction of airports. At the time of his re 
tirement in 1951, he had advanced to the 
position of District Airport Engineer for the 
Civil Aeronautics Administration, at Rich 
mond, Va 


For several] years he special 


William Kendrick Hatt (M. '13) professor 
emeritus, founder and former head of the 
Purdue University School of Civil Engineer 
ing, died in Birmingham, Mich., on April 3, 
it the age of 88. He was a graduate of the 
University of New Brunswick, and later 
received the civil degree 
from Cornell University, where he was 
wwarded the Fuertes Gold Medal Dr 
Hatt joined the Purdue University faculty in 
1805 as 


enginecring 


an associate professor of civil engi 
neering and remained until his retirement in 
1939. He served as Indiana state engineer 
from 1921 to 1939, and was consulting engi 
neer on such projects as Hoover Dam and 
the Indianapolis War Memorial. He was 
author of two books on engineering, and a 
member of the Committee on Building 
Codes, of the U. S. Department of Com 
merce, and many other committees 


George Llewellyn Nicolson (M. ‘4 
former president of the District of Columbia 
Paper Mills, died in Washington, D.C.,at 86 
He was a graduate of the Virginia Military In 
stitute. He was in charge of the Chesapeake 
and Ohio Canal from 1891 until its sale to 
In 1900, he 


helped organize the paper manufacturing 


the federal government in 1938 


company and became its first president 


Clarence Urling Smith (M. '20)) 67-year 
old consulting engineer of Los Angeles, 
Calif., died in February, at Lindsay, Calif 
Mr. Smith was employed in various capaci 
ties on the construction of railroad bridges 
m the early part of his career, and during 
World War I, won the French Croix de 
Guerre and American citations for bridge 
building overseas while serving as captain, 
Corps of Engineers. Mr. Smith served the 
Milwaukee Harbor Commission as harbor 
manager and chief port engineer from 1926 to 
1941. During that time he made an inten 
sive study of the Great Lakes-St. Lawrence 
Waterway project and was considered an 
iuthority on the subject. From 1944 to 
1948 he was construction engineer for the 
City of Lindsay, and from the latter year, 
city building inspector. Mr. Smith was an 
tlumnus of Armour Institute of Technology 
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This precision transit gives 
years of precision work... 








Model No. 7014 with “A” standard. “U" type also available. 
$575.00* complete with tripod, case and field equipment. 


yet costs less than any other quality engineers’ transit 


Le can pay more, but you 
can't buy a finer instrument 
than the White Engineers’ Tran- 
sit. Typical of the added manu- 
facturing refinements that assure 
you of more years of super-pre- 
cision are White's graduations: 

A new Swiss dividing engine 
of the latest design guarantees 
original tolerances of less than 
one second. And cutting them 
into solid silver preserves this 
accuracy longer. 

In addition, White’s unex- 
celled coated optics provide a 


clear, sharp image — without 
halation even under adverse con- 
ditions at long distances. Consider, 
too, the totally enclosed leveling 
screws, waterproof compass box, 
hand-fitted, anti-friction, virgin 
hard bell metal centers. 

See your dealer for full infor- 
mation on the complete David 
White line of Transits, Universal 
Level-Transits, Levels, Theodo- 
lites and engineering supplies. 
Or write for new Bulletin 1052 
Davin WHITE COMPANY, 359 
W. Court St., Milwaukee 12, Wis. 


We offer the most expert REPAIR SERVICE 
on all makes, all types of instruments. 
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For 


WATER, 
SEWAGE 


or 


ASTE 


freatment 


ARDINGE 


Double- 
A ting 


RECTANGULAR 
CLARIFIERS 


Traveling mechanism 
removes sludge 
in one direction, 
scum in either 


direction 
In sewage or water treat 
ment plants where space 


is limited, or where sludge 
delivery is desired at one 
end of the tank, the Hard 
inge Rectangular Clarifier 
prov ides a compact, effic lent 
unit, 


A traveling bridge crane 
spans the tank and supports 


a sludge scraper This 
mec hanism moves auto 
matically along the tank 
scraping all settled solids 


into sludge hoppers at one 
end Skimmers 
, labl 

available to remove floating 


arc also 


impurities from the water's 
surtac 


Write 
and 


Your 


for Bulletin 35-C.3 
Us Details of 
Treatment Problem 


Grive 
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anadian Municipal water plant Note sludge 


skimmer 
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ism is 78°9" long 


28’ 


ASTE WATER Eleven Hardinge 19.4’ X 
ating oil and sludge from oil refinery water 
influent 


Flow: 80,000 G.P.M 


26’ 


WAGE Two Hardinge 88° Rectangular Clarifiers skimming 
d collecting sludge from sewage water 


ASTE WATER Largest rectangular clarifier ever built Mechan 
Tank is 80’ 55° Four of these units, plus one 


130° unit are processing oil waste in a refinery 


-— oom ew. NG E 


COMPANY 





' INCORPORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO Il @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO 1 
24 California St. 


122 E. 42nd St. 
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205 W. Wacker Dr. 2016 First Ave. 





One of two Hardinge 30’ x 100’ Marifiers in a 
scraper and scum 


50.7" Clarifiers removing 


200 Bay St. 








Positions Announced 





White Sands Proving Ground, Las Cruces, 
N. Mex. The Civilian Personnel Office 
announces the availability of positions for 
electronic scientists with salary ranging from 
$3,410 to $5,060 a year; electronic engineers, 
from $4,205 to $5,940 a year; architectural 
engineers, from $3,410 to $4,205 a year: 
and physicists and mathematicians. Addi- 
tional information may be secured by writ- 
ing to the Ordnance Corps, Civilian Per- 
sonnel Office, White Sands Proving Ground, 
Las Cruces, N. Mex. 


Engineer Center, Fort Belvoir, Va. 
Openings for the position of civil engineer 
with the yearly salary of $4,205 to $5,940, 
and bridge engineer with a yearly salary of 
$3,410, are now available at Fort Belvoir, 
Va. The application for federal employ- 
ment, standard form 57, must be obtained 
from a Civil Service Office or Department of 
the Army Civilian Personnel Office, and 
mailed or presented in person to the Civilian 
Personnel Branch, Employee Utilization 
Section, Building 211, Room 200A, The 
Engineer Center, Fort Belvoir, Va. 


Chief Mechanical Engineer, Burbank, 
Calif. Applications for the position of chief 
mechanical engineer for Burbank, Calif., at 
a monthly salary ranging from $683 to $761, 
must be presented before June 15. The 
applicant is required to have an engineering 
degree and 10 years’ experience, including 
five years in mechanical, civil, or electrical 
engineering. For further information write 
to Personnel, City Hall, 275 East Olive 
Avenue, Burbank, Calif 


Municipal Civil Service Commission, 
New York. Availability of 68 vacancies for 
civil engineering draftsmen, at a salary of 
$3,550 is announced by the Municipal Civil 
Service Commission. An engineering de- 
gree or four years’ practical experience are 
required for the position which entails the 
making of drawings, layouts and tracings of 
civil engineering work. Applications are not 
issued in the mail and must be obtained at 
the Commission's application section, 96 
Duane Street, New York, from 9 a.m. to 4 
p.m. and 9 a.m. to 12 noon, on Saturdays 
The written test will be held on May 24, 


1952 


Solution to problem 


on page 50 
We hope not, since the load on 
the eaves was thereby doubled 


Both the rope to the pulley and the 
one from it carried the full weight of 
man plus scaffolding. When at 
tached to a point on the scaffolding, 
each rope carried only half the total 
weight. The defense had a_ valid 
contention 
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Non-ASCE Meetings 





American Society for Testing Materials. 
The annual meeting of the American Society 
for Testing Materials, will te held at the 
Hotel Statler and Hotel New Yorker, New 


> 
‘ 


York City, from June 23 to 2 


Conference of the Western Association of 
State Highway Officials. Headquarters for 
the 3lst annual conference of the Western 
Association of State Highway Officials will 
be the Olympic Hotel, Seattle, Wash., from 


June 5 to 7. 


Society of Automotive Engineers. The 
summer meeting of the Society of Automo 
tive Engineers will take place at the Am 
bassador and Ritz Carlton, Atlantic City, 
N. J., from June 1 to6. A confidential ses 
sion on aircraft engines will be held on June 
5 and applications for attendance are re 


quired 


American Society of Mechanical En- 
gineers. The Semi-Annual Meeting of 
ASME will be held at the Sheraton Gibson, 
in Cincinnati, Ohio, June 15-19 


Meetings on Standard International Tests 
for Iron and Steel. In conjunction with the 
second triennial General Assembly of the 
33-nation International Organization for 
Standardization, meetings will be held at 
Columbia University, June 9-12, to discuss 
standard international tests for iron and 
steel. The American Standards Association, 
the U.S. member of ISO, is acting as host 


Conference on Nuclear Energy. A con 
ference entitled “‘Atomic Energy and the 
Future,”’ will take place in the Kellogg Cen 
ter, Michigan State College, East Lansing, 
Mich., on May 20 and 21. Sponsors are the 
Department of Mechanical Engineering and 
the Continuing Education Service of the 
college 


Society for Experimental Stress Analysis. 
The Society for Experimental Stress Analysis 
will meet at the Hotel Lincoln, in Indian- 
apolis, Ind., May 14-17 


American Institute of Chemical En- 
gineers. The American Institute of Chemi 
cal Engineers will hold its spring meeting at 
the French Lick Springs Hotel, French Lick, 
Ind., May 11-14. 


UPADI A meeting of the UPADI 
(Union Panamericana de Asociaciones de 
Ingenieros) will be held in New Orleans, La., 
August 26-30. The UPADI special com 
mittee of United States engineers appointed 
to work out final plans for the meeting con- 
sists of J. M. Todd, chairman; E. A. Pratt, 
vice-chairman; S. E. Reimel, secretary 
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New 
Up-to-date 
Second 
Edition 


HANDBOOK OF 
ENGINEERING 
FUNDAMENTALS 


Edited by OVID W. ESHBACH, wth 39 contributors 


Completely revised, enlarged by 10°, improved through- 
out. Brings together the most important facts and 
principles of engineering in many fields. A new section 
on aerodynamics has been added and the section on law 


has been completely rewritten. 


IN 14 SECTIONS: 


Mathematical and Physical Tables Engineering Thermodynamics 
Mathematics Electricity and Magnetism 
Physical Units and Standards Radiation, Light, and Acoustics 
Mechanics of Rigid Bodies Chemistry 

Mechanics of Deformable Bodies Metallic Materials 

Mechanics of Compressible Fluids Non-Metallic Materials 
Aerodynamics Engineering Law 


1952 1322pages 819 illus. semi-flexible binding $10.00 
Send today for your approval copy. 


- eatectiaatintinalimasiar rips ogee Noize a <meta ls 


APPROVAL COUPON 

















City, Zone, State 


SAVE POSTAGE We pay postage if you enclose $10.00 now Moncy back on 


same return privilege 


1 I 
§ John Wiley & Sons, Inc., Dept. CE-552 | 
; 440 Fourth Avenue, New York 16, N. Y. 1 
g On 10 days’ approval, send Eshbach's Handbook of Engineer- i 
I ing Fundamentals. \ will remit $10.00 plus postage, or return ' 
. book postpaid. (Offer not good outside U.S.) t 
f 

I Name I 
- r 
- Address 1 
Py | 
1 i 
4 t 
ws 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST.| 84 E. RANDOLPH ST.| 100 FARNSWORTH AVE. 


Men Available 
ASCE 28; mar 


Civi, ENGINEER jl. M 
ried B.C February 1950 over 2 years 
varied experience in flood control work, both de 
sign and field Desires position with firm spe 
cializing in field or hydraulic design and con 
struction Will relocate, with exception of far 
West. C-738 


Civi. ENGINEER M. ASCE; 56 degrees; 
state licenses; 30 years’ experience in design, 
construction, administration, bridges, parkways, 
thruways, airports, harbor works, railroads, under 
pinning and foundations. C-739 


ASSISTANT OR ASSOCIATE PROFESSOR A. M 
ASCE; 46; married; 18 years’ teaching engineer 
ing (10 years at University level); 8 years in in 
dustry. Specialty--graphics and mechanics 
Speaks Spanish. C-740-522-A-12-San Francisco 





Civic Enotneer; J. M. ASCE; 26; married 
B. S. in C. E., Jume 1949; registered; 3 years’ 
experience in supervision of construction and 
survey work Desires responsible position in 
construction of consultant field with reliable 
concern; will consider position involving travel 
or overseas employment. C-74 


Civi. Encineer; J. M. ASCE; 31; married; 
graduate civil engineer with architectural op 
tion 1 year’s experience in building design and 
municipal improvement projects, office and field 
10 months’ experience in aircraft industry; 3 
years as naval pilot Desires position with con 
sulting engineer or contractor, (C-742-523-A-12 
San Francisco 


Crvi. Enotneer; J. M. ASCE; 29; MC.E 
47 Cornell; Tau Beta Pi; business administra 
tion course, Alexander Hamilton Institute 
registered engineer California; 1 year teaching; 
3 years’ design and iministration experience 
with a major oil company; 2 years’ airbase de- 
sign and construction, U.S. Army Desires posi 
tion in sales, production or teaching. C-743 
523-A-22 San Francisco 








Positions Available 


ENGINEER OF SANITATION, 35-50, to take re 
sponsibility for administrative engineering work 
in Health and Sanitation Division of public 
works department Salary $5,334-86,366 a 
year Location, New England V-6186 


CONSTRUCTION FIsLp SUPERINTENDENT, ex 
perienced in all phases of heavy industrial con 
struction, to direct work on major construction 
projects Will supervise division engineers 
Location, Delaware Y-6193, 


DESIGNERS, with some experience in structural 
design, sanitary, water supply, architecture 
plumbing and heating, and electrical work, for 
engineering organization Salary plus bonus 
Location, Illinois VY -6240. 


Sentor ASSISTANT SANITARY ENGINEER, gradu 
ate, with degree in chemistry or sanitary engi 
neering and 4 years’ experience in chemistry or 
sanitary engineering or industrial or municipal 
waste disposal Position involves the perform 
ance of responsible sanitary engineering work in 
developing and applying public health, sanitary 
engineering and water pollution control measures 
Salary, $4,140-$5,175 a year Location, Mary 
land. Y-6248 


Recent Grapuares, civil or mechanical engi 
neers, who are interested in construction work 
Will be required to work in office and be trained 
for heavy construction work in the field. Domes 
tic or foreign Salary, $4,200 a year Head- 
quarters, New York, N.Y. Y-6266 


ENGINEERS a Water Works Engineer 
senior experienced im operation Management 
and construction of water utility plants, to direct 
hydraulic studies and design for improvements 
as well as direct supervision of operation b) 
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SAN FRANCISCO 
57 POST ST. 


DETROIT 


Junior Engineer, recent civil graduate interested 
in water works utility plant Salaries open 
Location, New York State. Y-6604., 


Civic, ENGINeER, experienced in water supply 
and/or dam design studies and reports. Loca 
tion, Pennsylvania. Y-6607. 


Civi, Enotneer, graduate, with 3 years’ ex 
perience in drafting and design of structural de 
tails or any equivalent combination of education 
and experience with a maximum substitution of 2 
years’ experience for 2 years of college unless a 
registered professional engineer. Salary, $4.576 





$5,460 a year Location, Virginia Y 6629 
a). 
Civu. Enornerr, graduate, with at least 8 


years’ design and field experience on waterfront 
construction, pumphouse, office building, tank 
foundations, to design bulk terminals with occa 
sional field inspection work Salary, $6,000 
$8,000 a year. Location, New York, N. Y . 
6647. 





CONSTRUCTION SUPERINTENDENT, civil gr uate 
35-45, with at least 5 years’ field engineering and 
supervisory building construction experience, to 
take charge of housing projects, hosptals. etc , for 
general contractor. Salary, $6,000-$9,000 a year 
Location, Panama and Caribbean area. Y-6655 





PRoreSssoR IN Citvit. ENGINEERING, graduate, to 
head civil engineering department. Teaching ex 
perience in the field of structures and applied 
mechanics preferred Salary, $6,000-$7,500 a 
year. Location, Virginia. Y-6690 (a). 


ConstrucTION Project ENGINEER, under 35 
with degree in architectural or construction engi 
neering, to review plans and specifications for con 
struction projects as well as to recommend archi 
tectural styles and types of construction for over 
seas operations. Will develop recommendations 
regarding changes in designs or layouts and also 
will be concerned with material costs, inspection 
and appraisal. etc. Some traveling to overseas 
plants for inspection, appraisal, etc. Should have 
some head office experience with one of the major 
construction companies Salary open Head 
quarters, Pennsylvania, with traveling to Canada 
Australia, England and Spain. Y-6693 


ARCHITECTURAL ENGINEER, preferably with 5 
years’ experience in institutional building layout 
particularly hospital work Salary, $7,500 
$0,000. Location, Connecticut. Y 6696 


Civi Enotneers, B.S. degrees, 6 months to 
1! years’ experience in civil engineering Ap 
plicants with M.S. degrees will be allowed full 
credit for the 6 months of required experience 
Assignments will entail field and office work on 
new construction and modifications Salaries 
$4.205-$5,060 a year Location, Connecticut 
V-6701 


M BCHANICAL, STRUCTURAL OR CIvIL ENGINEERS 
preferably graduates, with 10 yeafts’ minimum 
office experience in designing and preparing work 
ing drawings of reinforced concrete, steel-framed 
industrial buildings, and structures. Experience 
in preparation of cost estimates, construction 
specifications for industrial buildings, and process 
equipment installation desirable. Will do general 
planning of building additions, changes and major 
repairs for industrial plants Prepare complete 
working drawing of industrial buildings and 
structures of reinforced concrete steel frame or 
frame construction. General planning and prep 
aration of working drawings of process equip 
ment instiilatlrons Preparation of cost estimates 
and construction specifications. Field supervision 
and inspection of building construction and equip 
ment installation Location, Washington State 









Project MANAGER AND DesitGcner, 38-45, civil 
graduate, with at least 10 years’ experience in 
architects or consulting engineers office, cover 
ing design of commercial, industrial and institu 
tional buildings. Salary, $7,500-$9,500 a year 
Location, Washington State. Y-6748 (+) 


This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 


listed by the service. These rates 

established to maintain an efficient non- 
profit personnel service--are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 





ASSISTANT SUPERINTENDENT OF Pusiic Works 
preferably with N. Y. State P. E. license, for 
field and office supervision of construction and 
operation of municipal projects. Salary, $4,600 4 
year. Location, western New York State. Y 
6753, 


Construction Firecp EnGineer, 30-50, with 
heavy industrial construction experience, to 
supervise field layout of foundations, reinforce 
ment, structural steel, etc. Salary, $7,800 a year 
plus bonus Location, Chile, South America 
V-6755 (a) 


Hicuway ENGIneer, with experience in design 
or construction and planning or traffic research, 
statistics and reports, to do office engineering 
covering surveys, tabulations, reports, etc., for 
technical association Salary open Location, 
Washington, D.C. Y-6765 





FounDATION ENGINEER, with 10 years’ ex 
perience designing heavy foundations and bridge 
piers. Advanced degree in structures desirable 
Knowledge of soils mechanics essential. Capable 
of departmental responsibilities in small organi- 
zation. Location, East. Y-6776 





Civit, ENGINEERS, experienced in hydrology 
and hydraulic design, for surveys, studies and de- 
sign with public authority. Location, Pennsy! 
vania. Y-6780 


Crivit or StruCcTURAL ENGINEERS, recent gradu- 
ates with degrees, for work including determining 
of structural and architectural requirements, pre- 
paring working drawings, specifications and es 
timating for construction of power plants, subways 
wharves, subaqueous tunnels, wind tunnels, trans 
mission towers and industrial structures. Must 
be capable of doing structural design work. Will 
be given drafting and design assignments in con 
nection with various projects Salaries open 
Location, Massachusetts. Y-6805 


ENGINeeR. (a) Structural Designer, with 7 to 
10 years’ experience to supervise checking and 
shop drawings of concrete and steel on heavy con 
struction. (6) Estimator with highway experience 
Must have good solid background on heavy con 
struction estimating. Building construction not 
satisfactory. (c) Highway designer with 2 to 4 
years’ experience. Salaries open. Location, New 
York, N.Y. Y-6807 


EXECUTIVE ASSISTANT TO GENERAL MANAGER 
28-33, degree in civil or industrial engineering 
with minimum of 5 years’ practical experience 
2 or 3 years’ experience in executive capacity, pref 
erably in manufacturing or purchasing or build 
ing supplies Would be expected to negotiate 
contracts and subcontracts. Any experience in 
construction desirable. Salary, 36,000-$7,500 a 
year. Location New York, N.Y. Y-6817 


SANITARY ENGINEER, with at least 3 years’ ex 
perience in sewer and water-works design and con 
struction Immediate assignment as resident en 
gineer on large sewage treatment plant salary 
dependent upon experience and ability. Location 
Michigan Y-682 


Pp 








StrRucTURAL Desicner, 40-50, with broad con 
crete structure experience covering buildings 
bridges, storage, etc Salary, $8,000 a year 
Location, New York, N.Y. Y-6845 





Destcon ENGtNeeRr, civil, with 3 to 5 years’ ex 
perience in the design of small dams, irrigation 
systems, structures and foundations. Duration, | 
year to 18 months. After 3 months may take 
family at company expense. Salary, $10,800 a 
year. Location, Peru. Y-6847 


Civic Enotneers. (a) Civil Engineer, gradu 
ate, who has had some municipal experience par 
ticularly on streets and sewers. Salary, $3,800 
$5,000 a year. (5) Junior Civil Engineer, gradu 
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COST 
ENGINEER 


Unusual opportunity for Cost 
Engineer on major plant proj- 
ect in California. Requires 
cost and construction experi- 
ence, but principal qualifica- 
tions are intelligence, interest 
and ambition. Functions in- 
clude unit cost analysis, spe- 
cial cost reports and cost fore- 
casts. A responsible position 
and one offering opportunity 
for advancement in an ex- 
panding, progressive organi- 
zation. 


Write giving complete qualifi- 
cations, references and salary 
requirements. Your reply will 
be held confidential. 


BECHTEL CORPORATION 


220 Bush Street 
San Francisco, California 








STRUCTURAL 
DESIGNERS 


Positions available for - quali- 
fied men (prefer CE or AE 
degree) with experience on 
industrial buildings, bridges, 
pressure vessels or steel plate 
details. 


Unusual opportunities exist 
with our well established firm 
in connection with the design 


of a variety of engineering 


projects including bridges, 
buildings, supersonic testing 
facilities and other heavy 
construction. 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 
Est. 1928 
915 Olive, St. Louis 1, Mo. 




















STANDARD OIL COMPANY (Indiana) 


has openings for 


Engineers 


Mechanical, civil, and chemical en- 
gineers are needed for design. con 
struction, and inspection work at 
oil refineries in the Chicago, St. 
Louis, and Kansas City areas 
Expansion of refining facilities 
creates an immediate need for 
trained technical men. Opportuni 
ties are open to qualified recent 
graduates and experienced engi 
neers in one of the leading com 
panies in an industry that is noted 
for its engineering achievements 
Positions are permanent and well 
paying, with excellent opportuni 
ties for advancement. Outstanding 
employee benefit plans are provided. 
The interesting variety of work 
includes inspection of existing oil 
refining units and of new facilities; 
also the design. construction, devel 
opment and servicing of all types 
of oil refinery equipment. This in- 
cludes power plants and distribu 
tion systems, water supply and 


waste disposal facilities, structures, 
buildings, heat exchangers, piping, 
fractionating and other process 
equipment used in the development 
and distribution of petroleum 
products 

Opportunities in Engineering and 
promotional outlets to other depart- 
ments of the Company 

Reply by letter, giving detailed 
information on education, experi- 
ence, and salary expected. All ap- 
plications will be carefully consid- 
ered and kept strictly confidential. 


}> 












STANDARD 





ADDRESS: Personnel Department, Room 541 
910 So. Michigan Avenue * Chicago 80, Illinois 
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Share 
BOLANM &S 


Prestige! 


You’. say with pride, “I’m a Boeing 
engineer!” For Boeing men meet the 
highest standards and enjoy the pres- 
tige of engineering leadership. They 
work on such vital and challenging 
projects as guided missiles, supersonic 
research, the still-classified B-52 eight- 
jet heavy bomber, the six-jet B-47 me- 
dium bomber, and other revolutionary 
programs. 

As a Boeing engineer, you'll share 
assignments with men who have pio- 
neered some of the most exciting new 
developments in both civilian and mili- 
tary aviation. 

Boeing has excellent openings, right 
now, for experienced and junior 
engineers for aircraft 

e@ DESIGN e@ RESEARCH 


@ DEVELOPMENT @ PRODUCTION 
e TOOLING 


also for servo-mechanism and elec- 
tronics designers and analysts, and 
for physicists and mathematicians 
with advanced degrees, 

Your choice of locations—Seattle in 
the Pacific Northwest, or Wichita, Kans. 
Boeing provides generous moving and 
travel allowances, gives you special 
training, and pays a good salary that 
grows with you. Enjoy a rewarding, 
long-range career in a company that 
has been growing steadily for 35 years. 
You'll be proud to be a member of 
the great Boeing “team.” 


WRITE TODAY TO THE ADDRESS BrLOW 
OR USE THE CONVENIENT COUPON 


ee ee 


JOHN C. SANDERS, Statt Engineer—Personnel 
DEPT. S-5 
Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing interest 
me. Please send me further information 


Name 
Address 


City and Stote 


ee 
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ate, with about | year’s experience in general 
civil engineering and some knowledge of streets 
and sewers. Salary, $2,800-$3,600 a year. Must 
be residents of northern New Jersey. Y-6856 


Grapuate Assistants, for research projects in 
hydraulics, hydrology, soil mechanics and struc 
tural engineering. Half of time will be spent in 
research work and the other half in graduate work, 


making it possible to secure master’ s + degree in 2 
- 2 





Superinrenpent, 30-35 with 3 years’ experi- 
ence in concrete pipe design and manufacturing 
Knowledge of reinforced concrete. To supervise 
production of concrete pipe and allied products 
Salary, $6,000-$7,000 a year Employer will 
negotiate fee. Location, Middle West. R-8777 


Seectat Assistant To Director or INSTALLA 
TIONS, with broad background of experience, pref 
erably in civil or construction fields, plus execu 
tive and staff management experience Duties 

att Jumsicuction coordination, program 





years. Positions start September t6 
ary $1,740 for 9 months half-time service 
tion, Connecticut. Y-6897 


ao 


NEWS OF 
ENGINEERS 








ASCE Past-President Franklin Thomas (right) 
receives fourth annual Construction Indus- 
tries Achievement Award from Paul C. 
Keenan, chairman of selection jury, at ban- 
quet sponsored by construction industries 
committee of Los Angeles Chamber of Com- 
merce. Dr. Thomas, dean of students, Cali- 
fornia Institute of Technology, was cited as 
“having done most to further the interests of 
the industryandentirecommunity — through 
training minds of men..." 





94 (Vol. p. 382) 


de — ——— material allocation. Salary, $13,000 
a year. Location, Washington, D.C. Y-6907 


Thomas A. Currie, Jr., was recently 
elected vice-president and . construction 
manager of United Engineers & Construc- 


tors Inc., Philadelphia, Pa 


Herbert M. Bosch, professor of public 
health engineering at the University of Min- 
nesota, recently was appointed to the Min- 
nesota State Board of Health by Governor 
C. Elmer Anderson. 


Theodore Belzner was honored at a recent 
testimonial reception held at the Brooklyn 
Bridge by the ag of the Division of 
Bridges. Mr. Belzner, who is retiring after 
52 years in the city service, was presented 


with scroll and a gold watch by Public 
Works Commissiener, Frederick H. Zur- 
muhlen. 


Howard V. Canan, colonel, has been as 
signed to a newly-created post as Engineer 
Inspector General! in the Office of the Army 
Chief of Engineers 


Wharton Green and E. J. Carrillo of the 
firm of Downer, Green & Carrillo, having 
cempleted the design and supervision of 
construction of the hydraulic fill, runways 
and utilities of the Idlewild Airport, are 
liquidating. Also in the process of liqui- 
dation is Carrillo & Green Associates, con 
sultants for the Port of New York Authority 
on the Idlewild and Newark Airports. 


William A. Goodwin has accepted a posi 
tion as assistant research engineer on the 
Tennessee Highway Research Program, at 
Knoxville, Tenn. Previously, he held a 





Roderick L. Downing 
(center) professor of 
civil and architectural 
engineering at Uni- 
versity of Colorado, 
examines scroll signed 
by 45 Colorado officials 
and honoring him as 
“Father of the Boulder- 
Denver Turnpike.” 
Looking on are Warren 
Raeder (left) of univer- 
sity staff, and Robert 
Livingston, of Colorado 
Highway Department. 
Photo courtesy of F. G. 
Walters, Univ. of Colo 





ASSISTANT SUPERINTENDENT TO Fietp Enat 
NEER, with at least 5 years’ commercial and apart 
ment house construction experience, to give line and 
grade and supervise sub-contractors on two-story 
store and suburban apartment project Salary 
$6, dl a year Location, Long Island, N. Y 
Y-692 


ASSISTANT PROFESSORSHIP, civil engineer 
33-38, with 2 years’ experience in surveying and 
mapping. Will instruct in surveying and map 
ping and other undergraduate civil engineering 
courses Salary open Location, Iinois T 
8706 


similar position with the Highways Materi- 
als Research Laboratory. of the State of 
Kentucky. 


Matsuyoshi Arashiro has transferred from 
the U. S. Bureau of Reclamation Hungry 
Horse Project to the Corps of Engineers 
at the 4th Air Force Base in Topeka, Kans 


Frederick P. Witte has resigned as engi- 
neer for the U. S. Bureau of Reclamation on 
the Hungry Horse project to accept a posi- 
tion with Giffels & Vallet, Engineers and 
Architects of Detroit, Mich., at their Pa- 
ducah, Ky., project 


E. O. Griffenhagen announces that his 
firm, Griffenhagen & Associates of Chicago, 
has been retained by the Committee on City 
Expenditures, authorized by the Chicago 
City Council, to make a study of the oppor- 
tunities for economy or improved service 
in four departments of the Chicago city 
government. Stanley I. Pinel, principal 
engineer, who recently completed a similar 
assignment for the firm in San Francisco, 
is participating in the study 


John J. Forrer of Harrisonburg, Va., has 
resigned as assistant chief engineer of the 
Virginia Department of Highways, with 
which he was associated for 35 years, to be- 
come executive director of the Virginia 
Asphalt Association, Inc., Richmond, Va. 


Emil A. Gramstorff, professor and chair- 
man of the department of civil engineering, 
at Northeastern University, Boston, Mass., 
was elected president of the Boston Society 
of Civil Engineers at the 104th annual meet- 
ing of the society. Other officers elected for 
the coming year are: Chester J. Ginder, 
vice-president; Robert W. Moir, secretary; 
Charles O. Baird, treasurer; and Leslie J. 
Hooper, James F. Brittain and Edwin B 
Cobb, directors. 


Harry R. Hartman, chief engineer for the 
Witco Chemical Co., has been transferred 
from the company's Chicago office to their 
New York office 


Hugh Jones is now affiliated with the 
Hood Construction Co., of Lynwood, Calif., 
as manager of the general construction di- 
vision 


Franklin T. Matthias is associated with 
the Aluminum Company of Canada, in 
Vancouver, B.C., as assistant manager of 
their British Columbia project. Previously 
he was connected with the Paraiba-Pirai 
project in Rio de Janeiro, Brazil. 

(Continued on page 96) 
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Yes, I’m a Civil engineer... but 





teri- 
e of 


from t 
igry 
leers 


...how can | become 


an AIRCRAFT [pJ 


| engineer? 


——- 


ee 


Lockheed in California can train you-at full pay! 


The step up to Aircraft Note to Men with Families: Housing conditions are excellent 
Engineering isn’t as steep as you might expect. in the Los Angeles area. More than 40,000 rental units 


ith are available. Thousands of homes for ownership have been 
be- Aircraft experience isn't necessary. Lockheed takes your 
ni ; built since World War II. Huge tracts are under 

. knowledge of engineering principles, your experience in other 


engineering fields, your aptitude, and adapts them to CONISTON ROT LOFEROSS. 


“m aircraft work. You learn to work with closer tolerances, Send today for illustrated brochure describing life and work at 
a you become more weight conscious. Lockheed in Southern California. Use handy coupon below. 
. What's more, Lockheed trains you at full pay. You learn by doing p-------------------------- 
or 
er, —in Lockheed’s on-the-job training program. When 
vs : : =_— ENGINEER TRAINING PROGRAM 
1 necessary, you attend Lockheed classes. It depends on your sis ieihiei 
r attson, Employment Mgr., Dept. CE-5 


B background and the job you are assigned. 
] But, always, you learn at full pay. 


Liehheed 


These opportunities for engineers in all fields have been 
on created by Lockheed’s long-range production program 
— building planes for defense, planes for the world’s airlines. 


AIRCRAFT CORPORATION 
Burbank er lihielaile) 





f And remember this: When you join Lockheed Dear Sir: Please send me your brochure describing life and work at Lockheed 


your way of life improves as well as your work. 
My Name 


Living conditions are better in Southern California. 
= The climate is beyond compare: Golf, fishing, motoring, patio life 
ly at home can be yours the year ‘round. And your 
high Lockheed salary enables you to enjoy life to the full. 


My Field of Engineering 


My Street Address 


My City and State 
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Paul A. Jones is retiring as head of the 


Construction Administrative Division of 


the Bureau of Reclamation at Denver, 
Colo., after 37 years with the Bureau. His 
many irrigation and 


reclamation issign 


ments have included 
the Umatilla Project, 
the Shoshone Project, 
Kittitas Di 
Yakima 
He has ilso 


iMispector 


ancl the 
vision of the 
Project 
been chiel 
on construction = ol 


Hoover Dam and res 





ident engineer on 


the Gila Project, and 


Paul A. Jones was in charge of in 
vestigations and pre 
lunimary work on the Hungry Horse Dam 


b £o)t) aie f 
INSIDE 


Wesley E. Gilbertson, formerly with the 
LU. S. Public Health Service in Atlanta, is 
now chief of the Division of Civilian Health 
Requirements for the same service in Wash 
ington, D.C 


Walter S. Douglas and Alfred Hedefine 
been made partners in the consulting 
engineering firm of Parsons, Brinckerhoff, 
Hall & Macdonald, of New York 


have 


George D. Whitmore has been elected 
president of the American Society of Photo 
Alfred O. Quinn is first vice 
ind Ford Bartlett, second vice 


gramimetry 
president, 
president 


Asrar A. Qureshy has been placed in 
charge of the Pakpattan Canal’s Eastern 
Bar Division at Pakpattan, Punjab, Pakis 


tan. His work will consist chiefly of chan- 





SEE YOUR PROBLEMS—SEE THE ANSWERS 
OUR ENGINEERS CAN SHOW YOU HOW TO 


SPEED UP YOUR PLANNING 
PRESENT YOUR PLAN FORCEFULLY 


WRITE US FOR MORE INFORMATION — A QUOTATION — 
OR HELP IN WORKING OUT YOUR SPECIFICATIONS. 


SEND FOR LITERATURE THAT DESCRIBES HOW PUBLIC 
WORKS ENGINEERS HAVE SAVED TIME AND MONEY WITH 


AERIAL SURVEYS. 


ABRAMS AERIAL SURVEY 


ING 


CORPORATION 


> AN 
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nel maintenance and assessment of water 


rates and land revenue. 


Emerson C. Itschner, colonel, Corps of 
Engineers, has been assigned as North Paci 
fic Division Engineer at Portland, 
Colonel Itschner has been Army Engineer 
for the Fifth Army, Chicago, since Novem 
ber 1951 when he returned from service in 
Korea. He has been in the Corps of Engi 


neers 28 years 


Oreg 


B. S. Merrili and O. Clarke Mann, con 
sulting engineers, announce the formation of 
a partnership, Merrill & Mann, with head. 
quarters in Memphis Tenn. 


Reginald V. Millbank, associate professor 
of civil engineering at the University of Ver 
mont has been named acting chairman of the 
civil engineering department. Before join 
ing the faculty in 1946, he spent four years 
with the Bethlehem Steel Co., 
a half years as a lieutenant commander in 
the U.S. Nav vy 


and two and 


Howard Eugene Moses consultant chief 
engineer for the Pennsylvania State Depart 


3 


ment of Health, Harrisburg, Pa., has been | 


appointed Pennsylvania member the 
Ohio River Valley Water Sanitation Com 
mission 


on 


William H. Rayner, professor of civil en 
gineering at the University of Illinois, an 
nounces his retirement effective September 
1, 1952 


Seelye Stevenson Value and Knecht, con 
sulting engineers of New York City, an 
nounce the opening of a new office in Wash 
ington, D. C., with T. Malcolm Price, execu 
tive engineer, in charge 


Harold F. Sommerschield is now 
ciated with Abell-Howe Co., Chicago engi 
the capacity of 
He was formerly employe 
as structural field representative of the 
Chicago District Office of the Portland Cx 
ment Association Mr 
director of the Illinois Section 


asso 


neers and contractors, in 
chief engineer 


Sommerschield is 


Douglas McHenry, formerly head of th 
Concrete Laboratory Section of the Bureat 
of Reclamation in Denver, Colo., 
appointed administrative assistant to A 
Allan Bates, vice-president for research an 
development of the Portland Cement As 
sociation. 


has beet 


rhe firm of Greer & McClelland, consult 
ing engineers of Houston, Tex., announce 
the opening of an office at Montclair, N. ] 
rhey will continue to practice in the special 
ized field of soil mechanics and foundation 
engineering under David M. Greer, as resi 
dent partner 


Salem Spitz has been promoted to the 
grade of corporal at the Heidelberg Military 
Post in the U.S. Zone of Germany. A 1948 
graduate of the City College of New York 


Mr. Spitz was stationed at Fort Belvoir 
Va., before his assignment to Germany it 
August 1951. 


Moses E. Cox, immediate past president 
of the Georgia Section, has been appointe 
consulting engineer for the Georgia Turn 
pike Commission. He will continue han 
dling the work of the Atlanta Expressway 
system. 
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L. E. Grinter, since 1946 research profes- 
sor of civil engineering and mechanics at 
the Illinois Institute of Technology, has ac 
cepted appointment as dean of the graduate 
school and director of research at the Uni- 
versity of Florida. 
He will take up his 
new duties at the be- 
ginning of the fall 
semester. Dr. Grin- 
ter went to Armour 
Institute of Technol- 
ogy in 1937 to orga- 
the graduate 
and ‘serve as 
its first dean. With 
the merger of Armour 
and Lewis institutes, 


L. E. Grinter he the first 
vice-president of Illi- 


nize 
school 


became 


nois Tech and was responsible, from 1940 to 
1946, for its coordinated educational and 
research program. Dr. Grinter was active 
in organizing and first chairman of the ASCE 


Engineering Mechanics Division 


Frederick A. Dale, consulting engineer of 
Cashiers, N. C., is in Brazil on a three- 
month assignment for Burns and Roe, Inc., 
of New York. His work will consist of con- 
sultation on hydroelectric development for 
the State of Parana, Brazil 


James M. Gere, a member of the faculty 


of Rensselaer Polytechnic Institute, has 
been awarded a National Science Founda 
tion pre-doctoral fellowship, which will 


permit him to engage in full-time study for 
his doctorate, in the next two years. Mr 
Gere is a recent Crvi_ ENGINEERING author 


James N. Maples has joined the Rich 
mond Concrete Products Co., of Augusta, 
Ga., as executive vice-president 
vice-president and general manager of 
Superior Concrete Products in that city, he 
will be in charge of general plant operations 
and sales in his new capacity 


Former 


Alfred C. Marane, construction engineer 
with the Savannah District of the Corps of 
Engineers, is now employed by Chas. T 
Main Inc., Boston, Mass., as construction 
engineer in charge of construction of the 
Sariyar Dam, powerhouse and tunnel, in 
Turkey 


Kenneth M. Smith, for the past two years 
chief of the Construction Division of the 
Fort Worth District of the Corps of Engi 
neers, has been reassigned as chief of the 
Engineering Division. In his new capacity 
he replaces Lt. Col. Clayton B. Lyle, Jr., who 
has been named military assistant to the 


District Engineer 


Thomas G. Harton, Lieutenant colonel, 
Corps of Engineers, has assumed new duties 
as post engineer at Redstone Arsenal, Hunts 
ville, Ala. Colonel Harton was assigned to 
the Ordnance Corps key guided missile and 
rocket arsenal after executive 
officer for the repairs and utility of the Engi 
neer Section, Third Army Headquarters, 
Atlanta, Ga. 
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MAIL TO 


Denver Convention of ASCE 
Cosmopolitan Hotel, June 17-20, 1952 


Date of departure 


PINT- 
SIZED 


(Please Print) 


Housing Chairman, ASCE Convention 
Denver Convention and Visitors Bureau 
225 West Colfax Avenuc 

Denver. Colo 


Please reserve for my occupancy the following hot 

Double Single 
Dowble—twin heds. ......cccccceccces 

RN tira asx. iat ots caer nchte ap aaa bien eae 

See OHNE RE AE SD eink cn cévcndcndesawckkeusenaun 


‘“‘PACKAGE”’ 
SYSTEM.. 





DOES MAN-SIZED 
FLUORIDATION JOB! 


This little %Proportioneers% “package” handles 
the complete fluoridation job for a town* of 12,000 
people. Feeding a constant strength slurry of 
sodium silico-fluoride into the pumped supply, the 
%Proportioneers% system assures economical, safe 
fluoridation with minimum attention and main- 


tenance. 


Simplicity is the keynote! The fluoride slurry is fed by %oProportioneers% 


Midget Heavy Duty Chlor-O-Feeder . . . 


a low cost unit that’s both easy to 


install and easy to operate. The concentrated slurry is fed into a bypass 
where it is diluted, mixed, and conveyed to the main line which feeds the 
elevated storage tank. Because this is a positive displacement pump, over- 
fluoridation is a physical impossibility. In case of mechanical failure, no 
condition can cause fluoridation in excess of the norm specified by the state 


board of health. 


This system involves simple electrical hook-ups . . 


. @ cross-connection 


between chemical feeder and main water pump plus a time delay circuit 
which starts the recirculating pump and agitator three minutes ahead of 


the feeder motor. 





Canada, 


Representatives in principal cities of the United States, 
Mexico, 


%Proportioneers, Inc.% offers many “pack- 
aged” systems for high accuracy, low cost 
fluoridation. Write for Bulletins SAN-9 and 
SM 9363-2. °%Proportioneers, Inc.%, 360 
Harris Ave., Providence 1, Rhode Island. 


*Nome of town on request. 


and other foreign countries 


accommodation: 
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Ds baccndnwacne cakes re euees 














97 













98 


RECENT 
BOOKS 





Design of Insulated Buildings for Various 
Climates 


Part I of this book by 
vides 


Iyler Stewart Rogers, pro 
simple explanations of the principles which de 
termine the proper construction of buildings to cope 
effectively with climatic problems. Part II is a 
working manual of recommended practices in heat 
and vapor control and structural ventilation, deal 
ing with practical designs for insulated roofs, ceil 
and floors. Design tables give basix 


ings, walls 


You can be sure 100 cents 
the dollar 


system 


you get 


to when plan 


WARREN 
WARREN Cast 


you your 


piping around 
Cast Iron Pipe and 


Iron Fittings. 


WARREN Cast Iron Pipe is pro- 


duced all sizes from 2” to S4” with 


all types of joints fittings in 


numerous non-standard patterns to 


meet unusual requirements. 


Bell & Spigot Pipe + 


Flexible Joint Pipe + 


ArTrven FOUNDRY & PIPE CORP. 
55 LIBERTY STREET, NEW YORK 3, W. ¥. 
poh “an m & Spigot Specials 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 


data for solving most of the problems encountered 
by builders. Recommendations are related to the 
major climate zones in the United States in order to 
give equal help for all locations. (An Architectural 
Record Book, F. W. Dodge Corp.) New York, 1951 
119 pp., 35.50.) 


Graphic Aids in Engineering Computation 


Covering a wide range of graphical and mechani 
cal methods, this text by Randolph P. Hoelscher, 
Joseph Norman Arnold, and Stanley H. Pierce, in 
cludes chapters on the standard slide rules, the der 
ivation of empirical equations from laboratory or 
field data, the construction of nomographs by geo 
methods and with determinants, the con- 
struction of special slide rules, graphical differen 
tiation nomographs. Basic 
facts are stated, detailed instructions are presented, 
and the student's understanding of the subject is 
extended and tested by representative groups of 
McGraw-Hill Book Co., New York 


metric 
and moveable-scale 


problems 
1952 


197 pp., $4.50 





when you specify 


WARREN 


CAST IRON PIPE 


STRENGTH... TOUGH- | 

NESS... RESILIENCY 

-.» MEAN MAXIMUM 
LIFE! 


Mechanical Joint Pipe 


95 Years of Continuous Service 


(Vol. p. 386) 





Structural Theory and Design. Vol. 2 


The second volume of this two-volume set by 
J. McHardy Young deals with advanced theory 
and design suitable for the student specializing in 
structures and for the practicing structural engi 
neer. The aimed-at balance between theory and 
practice is evidenced in the worked-out problems 
The following subject matter is dealt with: redun. 
dant framed structures, portals and rigid frames. 
arches, effects of wind pressure, earth pressures 
foundations, structural connections, and miscel.- 
laneous structural problems. (Crosby Lockwood 


and Son, Ltd., London. 599 pp., 25s.) 


Triaxial Testing of Soils and Bituminous 
Mixtures 


The thirteen papers included in this symposium 
were presented at two national meetings of. the 
A.S.T.M. in 1949 and 1950. They present highly 
detailed treatments of various aspects of the meth 
ods used, the equipment involved, and specialized 
applications. The papers are extensively illus- 
trated with charts, diagrams, and photographs to 
facilitate the practical application of the informa- 


tion presented. (Published by the American 
Society for Testing Materials, 1916 Race Street, 
Philadelphia 3, Pa. 303 pp., $3.50.) 


Man the Maker: A History of Technology 
and Engineering 

The history of man’s scientific progress, correlat- 
ing the close bond bet ween pure science, engineering 
and technology, and parallel social and economic 
growth, is presented in a single volume by R.J 
Forbes. The book discusses in turn the technical 
contributions of each of the great periods of human 
history, covering a span from the Stone Age to the 
modern era and stressing the unified efforts of all 
nations and peoples. Dangers inherent in the pres 
ent age, where scientific progress has far outstripped 
social progress, are pointed up in the epilogue 
(Henry Schuman, Inc, New York, N.Y., 1950 
355 pp., $4.) 


Buckling Strength of Metal Structures 


This latest addition to the Engineering Societies 
Monographs list, by Friedrich Bleich-—with the 
collaboration of Commander Lyle B. Ramsey 
U.S.N. and edited by Hans H. Bleich—presents an 
extensive analysis of the behavior of fabricated 
steel structures under compression loading especially 
applicable in structural and ship design. Covering 
a wide range of subjects from the buckling of 
columns to stability of web plates and special 
problems in the design of ship plating, the book 
presents practically applicable methods, formulas 
tables, and graphs. The many footnotes and 
additional lists of references reflect the breadth of 
the literature surveyed in addition to the original 
work included. (McGraw-Hill Book Company 
New York, 1952. 508 pages. $10.) 


Industrial Water Pollution 


The essential aspects of the laws and regulations 
of the several states and territories have been ex- 
tracted in this “survey of Legislation and regula- 
tions," by Marvin D. Weiss. especially with respect 
to the effect of the laws upon industrial establish- 
ments. The Federal Standard Legislation govern- 
ing water pollution is discussed in some detail, as are 
also the activities of the various Interstate Agen- 
cies. Where standards of water quality have been 
adopted these are given in their entirety. (Chemo- 
nomics, Inc., 400 Madison Avenue, New York 17. 
N.Y., 1951. 142 pp.. $5.) 


Wood Preservation, During the Last Fifty 
Years 


Wood preservation is considered by the authors, 
H. Broese Van Groenou, H. W. L. Rischen and J 
Van Den Berge to be the means of preventing attack 
by living organisms. These organisms are discussed 
in Part A under the headings of fungi, insects, and 
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marine borers, and methods of preservative treat- 
ment are also covered Part B deals in detail with 


thre 

Part C lists the research institutes concerned with 
the subject and gives evaluations of the various 
Extensive reference lists are pro- 
notations in the text 
tm 


preservatives 

corresponding to 
Sijthoff’s Uitgeversmaatschappij 

Holland), 1951 318 pp., 36.) 


vided, 
A. W 


{ 
Leiden 


Plane Table Mapping 


A manual for geologists, civil engineers, and 
foresters, as well as a college text, this book by Jul- 
ian W. Low describes in detail the plane table 
methods by which a field survey is carried out from 
its inception to the finished map. Space is devoted 
to the care and adjustment of surveying instru- 
ments, characteristics of aerial photographs, 
drawing instruments and the finished drafting of 
various useful data tables Harper 


maps, and 
$4.50.) 


and Brothers, New York, 365 pp 


Soil Engineering 


Written for the beginner in the field, this book by 
Merlin Grant Spangler, should be useful to under- 
graduate students and practicing engineers who 
have not had formal training in soils. Some of the 
chapters are on the nature of soil, structure and 
texture, density, water in soils, engineering soil 
classification, frost action, thickness of flexible 
pavements, stress distribution, stability of slopes, 
embankments, levees, earth dams, pressure on re- 
underground conduits, 
Scranton, Pa., 1951 


taining walls, piles, and 
(International Textbook Co 
458 pp., $6.50.) 


Applications for Admission to 
ASCE, March 15—April 5 


Applying for Member 


FRANK Everett Baxter, Redding, Calif 
Hersert Grant Bossy, Washington, D.C 
Artuur STANLEY Brock, Chicago, Ill 
CHarRLes CarTER Brown, Baton Rouge, La 
AsraM CLark, Baltimore, Md 
Horace CusHMAN CRANDALL, Wolfeboro, N. H 
Srerpnen Haro ip Drorrar, Auburn, Me 
WittiaM Ricey Dyer, St. Louis, Mo 
Vaucun Beveripce Everett, Augusta, Me 
Cart EMERSON Fritts, Washington, D.C 
Ceci. Hauser, Angola, Ind 
WittiAM) STENINGER KLOCKENTEGER 
Alaska 
Duptey M. Meyer, Chicago, II! 
Frank Crum MINGLEDORFF, Augusta, Ga 
AvpamM GEORGE MUNDINGER, Baton Rouge, La 
CLaReNnce Lesure PartrRipGe, Augusta, Me 
Artuur Croyie Raper, Helena, Mont 
WiiuiaM Lester Ricuarps, Great Lakes, Ill 
TruMAN Henry Sarrorp, Boston, Mass 
KYATSANDRA SEETHARAMIAH, Bangalore, S. India 
Avpert Hovucette ScHakrer, Pittsburgh, Pa 
Kart VERNON TAYLOR, Kansas City, Mo 
Grorce Ler Wey, Winthrop, Mass 


Juneau 


Applying for Associate Member 


Mrton ALrrep ACKENHAUSEN, St. Louis, Mo 

Onovae BAnson Banson, Ithaca, N.Y 

Cuar._es Emmett Brown, Tucson, Ariz 

Jorce Arias pe Biors, Guatemala City, C.A 

Josern Rosert Ditton, Chicago, Ill 

Haroip SUMNER Fox, Boston, Mass 

ALLEN Israet Green, Washington, D.C 

Cuarces WitttaM Hatistrom, Pasadena, Calif 

Cuar.es Roy Hine, Hamilton, Ohio 

AnTHONY Homyk, Indianapolis, Ind 

Svep SHAUKAT Hussain, Lahore, Pakistan 

Henry Jay Jacony, New York, N.Y 

Crarence Coiiins Kino, Atlanta, Ga 

THomas Rosert Kyper, Ellwood City, Pa 

WiiiiaM James Liewettyn, London, England 

FRANK Cuarces Lupo, Augusta, Ga 

LAWRENCE THEODORE MAaRkINeER, Los 
Calif 

RoBert PEARSON MARSHALL, Chicago, Ill 

Asut Majo Zanirut Hague Mazumper, Dover 
del 


Angeles 
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Hersert Davin McDuLioucn, Milwaukee, Wis 
A.tBert Howarp McQuistion, Cleveland, Ohio. 
on G. Negevvey, Houston, Tex 

ILLIAM Bera PIERCE, TOPs , ee 
Pau. Crype Sanpy, Muscatine, lowa 
MyYRON Morvepce Sairtu, Sr., Norfolk, Va 
Joun NELSON STRANGE, Vicksburg, Miss 
RupDOLPH SziLarpb, Jr., New York, N.Y 
HAROLD MARTIN Tapay, Santa Clara, Calif 
Saut Upwtn, Salisbury, Southern Rhodesia 
WILLIAM ALEXANDER Watson, Tampa, Fla 





Applying for Junior Member 

Keitn GuI_LpFrorRpD ARMSTRONG, Wellington, New 
Zealand 

Sam Buiock, Saskatoon, Canada 
Marto Campo, Gainesville, Fla 
Joun Coox, Watertown, N.Y 
Cart Epwarp Crone, Washington, D.C 
Linwoop CLAYTON Dali, Knoxville, Tenn 
Takeo Fuyu, Honomu, Hawaii 
Kwexvu Atta Guartey, San Juan, Puerto Rico 
Leroy Marper Heviimic, Sr., Baltimore, Md 
GrorGeE ARRAU JIMENEZ, New York, N.Y 
ANDREW KING Ketter, Cambridge, Mass 


STRENGTH 
for 4 ADAPTABILITY 
ECONOMY 


Specify LACLEDE STEEL JOISTS 


FASTER CONSTRUCTION — Light, easily-handled,pre- 


fabricated to speed the job. 


ADAPTABLE—Laclede Steel Joists combine effi- 


cient structural function with architectural 


versatility. 


Georce Harris Kevry, San Francisco, Calif 
Tueopore Kocu, Tacoma, Wash 

WituiaM Joserpn LNgENICcKA, Manhattan, Kans 
= res MeaCousen Washington DC 





7 

WARREN DovcGiass NoTEWARD, Isleton, Calif. 

PritHwisn CHANDRA NaG, Denver, Colo 

Junrus Myr. Penny, Emporia, Kans 

GeorGce ANDREW Pecurt, Butter, Wis 

SANKARALINGAM PoNNUSWAMY, New Delhi, India 

Rospert Louis Reisincer, Jr., Milwaukee, Wis 

Joun Gustar Francis Rousset, San Francisco 
Calif 

TurGut SargpKkayva, Ann Arbor, Mich 

ERNEST RAPHAEL STRADEDEY, St. Louis, Mo 

Josern Cryatr THornTon, JR., Birmingham, Ala 

FRANCISCO DomMINGO TOURREILLES, Montevideo, 
Uruguay 

WiiiiaM Harry Wacker, Louisville, Ky 

BERTRAM SAuL WARSHAW, Augusta, Ga 

CHaRLes Ratpn Ware, Port Hueneme, Calif 

ROBERT McCPHELAN WINTER, Padacuh, Ky 

Orvat Leo Wooparp, Sacramento, Calif 


|Applications for Junior membership from 
ASCE Student Chapters are not listed. 












Lincoln High School 
East St. Louis, Iilinois 
Contractor: Ferd Ganschinietz 
Architect: S. T. Pabst 


ECONOMICAL —Laclede Steel Joists assure more room 
at less cost. High strength plus light weight gives 
substantial savings in foundation and framework. 
Utility conduits, pipes and lines are easily threaded 


through the open webs. 


Specify these Laclede Products for your construction 
needs ... Multi-Rib Reinforcing Bars—Steel Pipe— 
Welded Wire Fabric—Form and Tie Wire—Spirals— 
Conduit—Corrugated Steel Centering—Electrical Weld 


St 


and Gas Tubing. 


lLovis, Mo 
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92 cells of USS Steel 


AERIAL VIEW of the Gordon Park Sea 
wall, Cleveland, Ohio. 92 interlocked 
cells of U‘S’S Steel Sheet Piling make 
up the wall, with a portion already 
capped with concrete in view at the 
lower right. Contractor was the Great 
Lakes Dredge & Dock Co., Cleveland 
Seawall designer was State of Ohto, 
Department of Highways, Bureau of 
Bridges and Railroad Crossings, 
Columbus, Ohio. 


LIST OF PILING LENGTHS 


LOCATION DESCRIPTION 


Cells 


Cells 


Cells 


Cells 


Cells 


#1 thru +5 ererhnae Piles 
#6 thru #9 owe Piles 
#10 thru #13 | Foricated Piles 
#14 thru +18 -erttree Piles 
Plain Piles 


+19 thru +92 Fabricated Piles 
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ene 
Sheet Piling 
FORM NEW GORDON PARK SEAWALL AT CLEVELAND 


O protect Cleveland’s Lake Boulevard from Wherever you want to keep earth and water 
7 in place, U-S-S Steel Sheet Piling offers you the 
Lake Erie, a new seawall is being constructed double advantages of speed and economy. It is 
in the Gordon Park area. It is made up of 92 an easily-installed construction that is strong, 
cells of U-S’S Steel Sheet Piling to be capped rugged and lasting. It is a finished product, 
ready for use as shipped, and its installation is 
less dependent on weather conditions than other 


the frequent and severe storms that lash 


with concrete. 
Ground level is exceptionally low at this 
point and soil conditions vary from sandy clay materials. 
to stiff clay. The U-S-S Steel Sheet Piling, in U'S'S Steel Sheet Piling forms a continuous 
average lengths of 49 feet, is being driven to a wall of rugged, interlocked steel sections—an 
penetration depth of 20 feet. invaluable construction medium for dams and 
The seawall, approximately one-half mile in dikes, in wharves, slips, seawalls, bridge pier 
length, is using a total of 4,440 tons of MP101 retaining walls and railroad and highway abut- 
piling sections, along with 240 tons of fabri- ments. Our engineers will be glad to discuss its 


cated “Y”’ piling sections. 


possibilities with you. 





a amy, 





THIS CONSTRUCTION VIEW of the Gor- 
don Park Seawall shows how cells are 
joined by fabricated “‘Y”’ sections of 
U'S'S Steel Sheet Piling. Cells are 
basically MP 101 sections. 





UNITED STATES STEEL COMPANY, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STEEL SHEET PILING 








2-466 
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STANG BONE-DRIES 1270’ TRENCH 


- ia f 


Heavy rains increased the ground water hazard in the excava- 
tion of a 1270 trench 17’ below ground water level for the Norton 
Siphon on the Mohawk Canal, Gila Project, near Yuma, 
Arizona. In spite of these conditions, the 96” 1.D. concrete pipe 
was lowered into a bone-dry trench in record time, at low cost, 
by using Stang Wellpoints. This is one more instance of the 
important part that Stang Wellpoints are taking in the excava 
tion of irrigation canals and other sub-ground water level 
projects all over the United States. 


JOHN W. STANG CORPORATION 


Engineers and Manufacturers of Dewatering Equipment 


8221 Atlantic Avenue, BELL, CALIF. 2123 S. 56th St.. OMAHA, NEBRASKA 
P. O. Box 631 Tel: Logan 5-742] Tel: Walnut 7796 


NEW YORK CITY 4, NEW YORK 








free your —" 
drattsmen (entrees 


NOTES ETC...ALL EXPERTLY 
; Me Mek ¥S01ST. ki ce ete es 
from tedious ON A VARI-TYPER LETTERING MACHINE. 
; rR LETTERING MACHINE 0 
letiering  Pgeepetammmenetd 
iu 
wee P ING AND 1S OPERATED B FFI 


— 









SAVE YOUR DRAFTSMEN'S TIME FOR MORE 


c=. qf IMPORTANT CREATIVE DRAFTING WORK, 





RALPH C. COXHEAD CORP. 


720 Frelinghuysen Avenve, Newark 5, N. J. 

r Please send me Vari-typer BookletNo. A72 

| SN 0 0.4.5: 60 00066500600 c000506606KR8006 © ececce 
, GI, 0.0 0 w60N606000060066000060600060E0008 ° 
1 


PEED cc ccdocesonedscdevosecéeces 96nbet veeee P 
GA. cccunesecscces Zone... SIGN... .ccceesccece 


Fn apd romp -gsimenashpadah that 
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in all the j To keep up to date 
engineered construction | on all 

markets, P that’s new, 

the CIVIL ENGINEER | CIVIL ENGINEERS 
is the mainspring look to 





and the final authority. 





clase 
As owner or top executive of contractor 


organizations, the Civil Engineer exer- 


cises key purchasing authority. a al a 


In his planning capacity, the Civil Engi- 
neer specifies the materials and equip- 
i ment to be used on the project. 


ae 


' 
Then, in his supervisory capacity, the _— vs 
Civil Engineer directs the selection of, a 


i 


sneer 
— 





and approves the purchase orders for, 4 wert 
equipment, materials and services. 


7 3 Your fellow Civil Engineers 
x E can be told most 
Whatever the e 

A effectively about your 

CIVIL ENGINEER’S 5 ater 

* product or service in 
title or function, he hs 

rt CIVIL ENGINEERING... 


lives on product facts. . , 
the magazine of action 


in the engineered 


@ construction markets. 
) 
| 








OAR Sie Meg oh? By ae 


..- published by the 


American Society of 





Civil Engineers — first 


i 
, d level of i ‘ 
| ne) le ee oe ae | and oldest national 
construction is keeping the Civil Engineer 


on the lookout more than ever . . . for im- : 
proved equipment, materials and methods. | 
He is vitally concerned with everything \ 
needed to complete his project speedily, \' 
efficiently, economically. ' 


““" | engineering society in 


the United States. 


ee 
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EQUIPMENT, MATERIALS and METHODS 





NEW DEVELOPMENTS 


Tankdozers 


TANKDOZERS TO fit into the Armed 
Forces high-speed tractor and tank pro- 
gram have just announced The 
tankdozers are being built at the Mattoon, 
Illinois plant of Gar Wood Industries, one 
of the largest integrated plants in the world 
devoted exclusively to the production of 
heavy duty scrapers, dozers and other 
allied tractor equipment. Models can be 
made available for every type of tank and 
high-speed military Circulars 
describing the tankdozer are available as a 
guide and ready-reference for those in 
dividuals responsible for procuring field 
equipment for the Armed Forces. Gar 
Wood Industries, Wayne, Mich. 


been 


tractor 


Portable Air Compressors 


A READY SUPPLY of compressed air can 
be had anywhere with the introduction of 
a line of portable air compressors. The 
compressors are mounted on a trailer with 
a standard trailer hitch for towing behind 
a car or truck. They also can be obtained 
with skid mountings where great mobility 
is not required or mounting in a truck body 
is desired 
factured in three sizes to deliver 21, 35 or 
50 cu ft of air per min. In designing the 


The compressors are manu 





Available in Three Sizes 


portable units, DeVilbiss engineers have 
used the V-type, 4-cylinder, 2-stage com 
pressors to assure long periods of de 
pendable, continuous operation. Among 
the outstanding features are trouble free 
valves, a forged steel crankshaft, balanced 
and precision ground ball type main bear 
ings and automotive insert type rod bear 
ings. Cooling is accomplished through 
finned heads, cylinders and inter and after 
coolers. The compressors are driven by 
heavy duty, industrial type gasoline en 
gines which are air-cooled. The engines 
are available with either electric or mag- 
netic engine starting systems. The 35 and 
50 CFM compressors are equipped with 
governors to automatically slow down the 
engine while the compressor is unloading. 
DeVilbiss Company, 296 Phillips Ave., 
Toledo 1, Ohio. 
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OF 


INTEREST AS 


Front-End Loader 


INTRODUCTION OF the _ all-hydraulic 
Scoopmobile, Model H, has been an- 
nounced. The Model H comes equipped 
with */, yd scoop, has a rated lift capacity 
of 4000 Ibs, the standard discharge height 
8ft. Vickers hydraulic steering, combined 
with Mixermobile planetary drive, pro- 
vides the maneuverability and the power 





Model H 


to make the Model H a versatile and ef- 
ficient front-end loader. The Scoopmobile 
has numerous uses as a handler of bulk 
materials such as coal, fertilizer, sand and 
gravel, etc. It is used, also, for leveling 
and backfilling. With its attachments 
many uses can be found for handling bulk 
materials in industry. An efficient opera- 
tor can handle up to 120 yds of bulk ma- 
terial per hour with the Model H. The 
operator has full vision from a safe, com 
pletely enclosed Attachments in- 
clude; swivel type concrete hopper, lift 
forks, special fertilizer or hay fork, and 
crane boom. Mixermobile Manufacturers, 
8027 N.E. Killingsworth St., Portland, 
Ore. 


cab. 


Steel Measuring Tape 


A STEEL MEASURING tape called Boss 
Wyteface, includes among its features a 
wide sweeping reel-like winding handle 
with less friction and notched finger grips, 
convenient for working in all-weather con- 
ditions, around the edge of a sturdy all- 
metal case. The measuring tape has the 
same well-known Wyteface tape line char- 
acteristics, namely, black markings on a 
white background with the foot markings 
in red. Keuffel & Esser Co., 300 Adams 
St., Hoboken, N. J. 


REPORTED 


BY MANUFACTURERS 


Hand Calculator 


THe CURTA PORTABLE calculator fulfills 
long-felt need of men who work with 
figures or formulae. Precision-made by 
Swiss watchmakers, the Curta calculator 
will add, subtract, multiply, divide, figure 
square roots, factors, cubes and percent 
ages, and is as easy to operate as a slide 
rule. Amazingly accurate, the device 
carries to five decimal places and totals to 
99 billion. Figures can be checked and re- 
checked on 3 sets of dials. Curta Calcula- 
tor Company, 5543 South Ashland Ave., 
Chicago, Ill. 


Rubber Tired Trenchliner 


A HIGHLY MOBILE, rubber tired, ladder 
type Trenchliner that will handle all types 
of utility excavations has been announced 
The Model 88 Trenchmobile digs to a 
maximum depth of 5 ft and widths of 8 or 
12 in. Compact and highly maneuverable, 
the Model 88 has unlimited applications 
for digging trenches for utility mains and 
services and many other excavations 
within its range of widths and depths 
Powered by a 43.6 hp gasoline engine, the 
Trenchmobile is a heavy-duty unit con 
structed on an all-welded arch type frame 





Model 88 


Variable speed selections are provided for 
operating the bucket line, conveyor belt, 
travel and digging traction. Highly mo 
bile, the 88 has road speeds up to 12.65 
mph for self powered moves between jobs 
Pneumatic tire mounting plus low ground 
pressure permits working and traveling 
over sidewalks, driveways and lawns with- 
out surface damage. In addition, these 
features are incorporated in the Model 
88: controlled discharge through a re- 
versible and shiftabie belt conveyor; tele 
scopic ladder type boom with positive 
down crowd; a hinged crumber that per 
mits vertical set-ins and undercutting; self 
cleaning buckets fitted with easily replaced 
Tap-In teeth; automotive steering and 
rear wheel hydraulic brakes; antifriction 
bearing mounted main shafts with fully en- 
closed gears running in oil; optional blade 
for backfilling. Parsons Company, New- 
ton, Iowa 


May 1952 * CIVIL ENGINEERING 








chine 
electr 
conve 
walk 
duty 
doub 
full ke 


devel 











Ss | 


ERS 


fill 
With 
» by 
lator 
gure 
‘ent 

slice 
Vice 
is to 
l re 

ula- 
ve., 


Equipment, Materials & 
Methods (Continued) 


Crawler Crane 


A 3/, YD CRAWLER crane, available with 
a choice of fronts—crane, shovel, dragline 
or pull shovel, is announced. The Model 
375 BC, as the unit is called, follows the 
same basic “‘American design’’ used in the 
huge 80 ton capacity locomotive crane and 
100 ton revolving crane in that the ma- 
chinery platform is an integral rolled steel 
electrically welded unit, rather than the 
conventional cast center with bolted-on 
walkways. It definitely falls in the heavy 
duty 45,000 Ib class Track pads are 
double walled, special steel castings with 
full length pins. The steel used is a special 
development that reduces abrasive wear to 





Model 375 BC 


a minimum, yet withstands the shock and 
strain of rough travel without breakage 
Of special significance is a high speed boom 
hoist with controlled lowering arrangement 
which is standard equipment. Boom ra- 
dius may be changed with perfect control 
and without danger of dropping the boom 
The maximum lowering speed is the same 
as Maximum raising speed, assuring abso- 
lute safety. The machine incorporates 
many features that insure operator com- 
fort, ease of control and safety. American 
Hoist and Derrick Company, St. Paul 1, 
Minn. 


Resins 


THE PROPERTIES of two resins, Permutit 
S-1 and §S-2, have been outlined in new 
data sheets. These resins are highly basic 
anion exchangers which are capable of re 
moving silica from water in the ion ex 
change demineralizing process. This re 
moval of silica is very complete—down 
to a fraction of 1 ppm. Permutit S-1 is 
especially resistant to reduction in basicity 
and capacity for silica removal when 
operated for a long period of time on many 
waters. Permutit S-2 has a higher capac 
ity and greater regeneration efficiency than 
Permutit S-1 but is not quite as strong a 
base as Permutit S-1 Regeneration of 
these resins is accomplished with a solu 
tion of sodium hydroxide which removes 
the silica from the exchanger and restores 
itsactivity. Permutit Company, 330 West 
42nd St., New York 36, N. Y. 
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CEMENT GUN COMPANY RESTORES 
CAUSEWAY WITH “GUNITE” 

















EMENT GUN 


Photo at top illustrates the ad- 
vanced stage of disintegration 
which ruined the underside of 
the arch and spandrels of a 
Texas Causeway. Cement Gun 
Company crewmen removed 
crumbling concrete and an- 
chored reinforcing mesh in 
place. ‘““GUNITE,”’ sprayed on 
the concave arch, not only re- 
paired the damage but also 
strengthened the Causeway 
and added to its original 
beauty. 

This Causeway is typical of 
many types of structures we 
have reintegrated with ‘““GUN- 
ITE.”’ We have also illustrated 
and described many others for 
you in our 64-page Bulletin 
A2400. We'll be glad to send 
you a free copy at your request. 
Perhaps we can help solve some 
of your repair problems. 


MANUFACTURERS 


COMPANY =~": 


"GUNITE CONTRACTORS 


CEMENT GUN 


GENERAL OFFICES — ALLENTOWN, PENNA U.S / 


DIFFICULT 
FOUNDATION 
WORK 


e FOUNDATIONS 

e CAISSONS 

e UNDERPINNING 

e SHEETING & BRACING 
e PILING & SHEETING 
e SHORING 

e COFFERDAMS 

e MOVING STRUCTURES 
@ SPECIAL SERVICES 


Write for 
revised catalog 

















FOUNDATIONS 


Leaders in scientific design and construction of 
difficult foundation work, Spencer, White & 
Prentis provide engineering know-how that can 
be an important cost saving factor on any job, 
small or large, particularly when completion in 


a minimum construction period is vital. 


SPENCER, WHITE & PRENTIS, INC. 


10 East 40th Street, New York 16 «+ Hammond Blidg., Detroit, Mich. 


In Canada 


Spencer, White & Prentis of Canada, Ltd. 


2052 St. Catherine’s St., 


. Montreal, Quebec 
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Equipment, Materials & . 
Methods (Continued) ' 


Heavy Duty Ripper 


A 15-TON, HEAVY duty ripper, capable of a 


penetrating 60 in. in extremely tough ma 
terial, is now being made. The ripper is the 
culmination of nearly 20 years of develop s 
ment work and study of ripping require 
a, 





















* ei ments. It will take the combined drawbar 
° Val di Fitti ° 
alives and Fittings 
eo ; : ae 
Complete inventory of industrial and 
@ commercial valves and fittings. Tube . 
Turns, Dresser, Victaulic, cast iron or 
bd steel, forged steel, special alloys, water e 
main. 
« ” 7 
*, 
© World Famous J/LLO-LAY pire system . 
@ “The complete job requirements in one pack- Sue Chest Ming Ryker weight  Tebuias 6 
r —all sizes 
age.” For fast-laying temporary and semiperma- PILE SHELLS—Spirol Welded, Hel-Cor, 
* nent lines for water, compressed air, and other Bveted, CANSSONS e 
a PILE FITTINGS—All types ond sizes for steel D . d f R k R | 
e services. The “package” includes prepared pipe and wood, cast steel and iron points. ‘esigned for Kock Remove 
PI nv 
and all necessary valves, fittings, couplings and Gabe -_ ad 
<@ accessories. Write for free Speed-Lay brochure. CONES ~Comequeed, Spiral or e puil of six of the largest tractors now on the wt 
market or 180,000 Ibs on the center tooth 
2 * alone. It will rip any laminated or foliated 
SPECIALISTS IN PREFABRICATED PIPING material, such as shale, decomposed c 
: A ms p a * granite, etc. The center is designed for 
lb t [ C I; three depths of penetration—60 in., 48 in., P 
ad er l e upp y 0. Ne. ad and 36 in.; the outside teeth for two fi 
@ BERRY AT N. 13th ST., BROOKLYN 11, N. Y. + EVergreen 7-8100 ° depths 48 in. and 36 in. The ripper has te 
a wide range of application and in many 
@*®eeeee5s8e54s2#eeeeee2eee e cases will take the place of explosives for < 
: shattering material to be handled by 1 
scrapers or shovels. Peterson Tractor & ‘ 
Equipment Co., San Leandro, Calif. 
ie 
Another 
Lead Lubricant 
foundation problem A HEAVY DUTY grease lubricant known H! 
as Lead-Lube, made possible through ad- : 
vances in the field of powdered metallurgy i 


and by homogenizing process, was an- 
nounced. The significant factor in this 
lubricant is its extremely high metallic \ 
lead content in the form of a pulverized 
lead dust, kept in permanent suspension by 
the Knapp Process. Lead has long been . 
regarded as the finest of lubricants, but its 

use in metallic form has been prevented by 

the lack of a successful method to keep it 

from settling out of suspension. Because 

Lead-Lube is a homogeneous blend, it 

represents a definite forward step in the 

lubricating field. The function of the 

metallic lead in Lead-Lube is to form self- 

lubricating surfaces over all the wearing 

parts of gears and bearings, so that the 


solved with : 





Puyjaion River crossing 
abutment supporting 


plate girder railroad actual surfaces will be protected from wear P 
bridge. Cylinders were In the case of older equipment, the metallic 
battered 1:6 both lon- lead will resurface pits and scores, and thus 
gitudinally and trans- restore a degree of efficiency comparable 
- , to that which existed before wear. In ad- j 
versally with bridge ee : ' 
ditition to wear, gears and bearings are fre- 


quently exposed to corrosion which is due 
to water, moisture or corrosive chemicals 
\ Five years of practical tests have demon 
DRILLED IN CAISSON CORPORATION strated that the lead surfaces formed by 
applications of Lead-Lube will materially 

: increase the life of machinery under these 
* SPENCER, WHITE & PRENTIS, NEW YORK severe conditions. Knapp Mills, Inc., 125 

vo Broad St., New York 4, N. Y. 


2 PARK AVENUE NEW YORK 16, N. Y 
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WILD T-I k= 
OPTICAL TRANSIT 


Proven in service 
for 20 years under 
tough field conditions. 


CUTS JOB TIME 


The right combination of 
features makes for increased 
accuracy and greater speed. 


CHFCK THESE ORIGINAL 





% Fast direct reading to 1’, 
Safe estimation to 6”. 
Micrometer prevents gross 
reading errors. 


Optical plummet for greater 
reliability and speed. 

Ball bearing vertical spindle 
of hardened steel. 

Compact design with all parts 
fully sealed. 


Complete ‘Behind Instrument” 
operation. 


+ + + 


WILD instruments, Swiss precision 
engineered, excel in craftsmanship, 
durability and sturdiness. 


For details phone or write for booklet CE-5. 


Complete repair & servicing facilities 
by factory specialists. 


HENRY WILD 


SURVEYING INSTRUMENTS SUPPLY CO. 


26 COURT ST., BROOKLYN 2, N.Y. TRiangle 5-0644 
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Equipment, Materials & 
Methods (Continued) 


Excavator 


A 6cu yp Ward-Leonard electric excava 
tor, known as the Model 150-B, is an 
nounced. The shovel has a lower boom 
section rigidly connected to the A-frame 
It is an integral part of the machine 
Widespread boom feet eliminate sway 
braces. The upper boom section is pin 
connected to the lower boom section and 
is suspended from the A-frame by fixed 
length bridge strands. The dipper handle 
is tubular and free to rotate in a cylindrical 
saddle block which contains rubber 
cushions to absorb shock loads during 
plugging of the swing. Single-part doubled 
hoist ropes are attached with an equaliz 
ing sheave to each side of the dipper. The 
conventional dipper bail is not used 
Crowd and retract are accomplished by 
twin ropes, and the crowd machinery is 
located at the forward end of the revolving 
frame instead of on the boom. This re 
duces swing inertia as compared to older 
designs. The tubular handle free to rotate, 
and the rope crowd and retract contribute 





Model 150-B 


to low front-end maintenance. The dual 
twin hoist, an exclusive feature, auto- 
matically applies hoisting effort where 
needed on the dipper lip and teeth to cut 
through local obstructions in the bank 
The dipper moves upward steadily in its 
digging stroke rather than detouring ob 
structions. The relatively light weight of 
the tubular handle and a favorable rela 
tionship between hoist and crowding power 
give a maximum of available digging effort 
to the shovel dipper. The shovel is fully 
convertible to a dragline, with the drag and 
hoist functions operated by independent 
electric motors. The difficulties of field 
conversion have been reduced to a 
minimum. Bucyrus-Erie Co., South Mil- 
waukee, Wis. 


is just part of our job 
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To the well driller “Making Hole" means that 
everything is running smoothly and the hole is 
getting deeper and deeper. But to Layne, 
“Making Hole” is just part of building a fine 
well water supply. 

Before a single rig is placed, Layne has 
used a lot of know-how planning, plotting and 
figuring out such things as; what size casing 
and what depth it is to be set, what kind and 
how much sand screen to use, what kind and 
size shafting to use and how much horse pow- 
er the motors should have to produce the 
stipulated amount of water against a certain 
indicated pressure. Once all of these answers 
are on paper, they must be transmitted into 
an underground construction project;—a task 
that requires a lot of skill and ability. 

But whether for a single unit or many, you 
may be sure that if installed by Layne, all 
will have the same peak efficiency, operate 
with precision smoothness and be of utmost 
dependability for now and the years to come. 

For late catalogs or specific information on 
any phase of Layne's water development serv- 
ices, address 


LAYNE & BOWLER, INC, 
General Offices, Memphis 8, Tenn. 


— eye — 


WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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ft CONVENIENCE 
and ACCURACY... 











Performance tells...and since 1907 preci- 


sion-engineered LEUPOLD instruments have 
been used the world over. When you use 
LEUPOLD Levels you are assured of the 
greotest occuracy modern research and 
manufacturing can produce — plus time- 
saving convenience and versatility which 
no similar products can give. 





LEUPOLD HAND LEVEL 


Accuracy ond convenience in a smoll pack- 
age! This proctical, easy-to-use Level meas- 
vres 5% inches overall length with % 
inch outside diometer. Exclusive LEUPOLD 
bubble mognifier adjusts internally to the 
user's eye, eliminating constant refocusing. 
Sealed ogoinst dust and moisture. Fur- 
nished in hondsome soddlie leather case. 


$11.70 





LEUPOLD ABNEY LEVEL | 


Exclusive potented design permits chang- 
ing scales without removing and reversing 
the frame. Thumb screws hold all scales in | 
milled slide, and any scale con be quickly 
superimposed on others for immediole use. 
Bubble magnifier adjusts internally to 
the user's eye, eliminating the need to re- 
focus every time the Level is removed from 
its case. Thumb nut index orm adjustment 
provides micrometer accuracy. Rodius of 
orc, 13% inches. Overall length, 6% inches. 
Furnished in heavy leather case with belt 
loop. Four scales available: per cent, topo- 
graphic, degrees or chainage corrections 
MODEL A (Choice of any 2 scales) $27.50 | 
MODEL B (Choice of ony 3 scales) $30.00 | 


MAIL THIS COUPON TODAY 


En esd 


ease send the LEUP Leve hecked below 


> 
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EVENS 
INSTRUMENTS, Inc. 
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LEUPOLD &S5& 





PORTLAND 13, OREGON 





Equipment, Materials & 
Methods (Continued) 


Compactor 


A 200-ToN rubber tired roller is an 
nounced. The unit was designed and built 
for use in testing fills on air base runways, 
particularly where X B52 jet bombers and 
other heavy planes are to operate; also for 
other fills where extreme compaction is 
necessary. The roller is designed in two 
halves, each half being provided with two 
tires and so arranged that each half will 





Rubber Tired Roller 


oscillate independently, thus following the 
undulation of the fill exactly. The unit 
is equipped with 4—3000 X 33 in.—ti0 ply 
150 Ibs. psi Goodyear tires, each tire de 
signed to carry a load of 100,000 Ib 
Specially built wheels are equipped with 
limken bearings and grease seals A 
special feature is the arrangement whereby 
wheel assemblies may, when necessary, be 
removed through the top of roller frame, 
thus facilitating tire repairs, etc. The 
rear of the roller is equipped with an extra 
tongue, so that propelling tractors may be 
used both front and rear if necessary. At 
the rear of roller is also furnished 15 hp, 
$ cylinder, gasoline engine driving hy 
draulic pump which supplies 5000 Ib. psi 
for 10 in hydraulic’cylinder Piston is pro 
vided with various size pads or feet to test 
bearing capacity of fill. Also furnished is 
special bridge with fulcrum arrangement 
icting directly on special micrometer 
indicator gauge which records vertical 
displacement. Shovel Supply Company 
Box 136°, Zone 1, Dallas, Tex. 


Gravel Plant 


AN ADDITION to the S80) Gravelmaster 
series” portable crushing, screening and 
loading plants ts announced rhe S880 
Senior ““R" incorporates new engineering 
developments to mcrease capacity yet 
keep traveling weight within State High 
The plant features a 10 
in. by 36 in. roller bearing jaw crusher, 30 


way limitations 


in. diameter by 22 in. face star gear roller 
bearing roll crusher, and a 4 ft by 10 ft, 
2 deck inclined gyrating screen. The 
plant is driven by a single 115-125 hp 
power unit mounted on the plant, or by a 
separate side drivethrough a universal joint 
connection from separate truck mounted 
The 880 Senior ““R”’ can be fed by 
shovel, truck, or dragline direct from pit to 
hopper or with optional 180 deg swivel feed 
conveyor. Universal Engineering Corp., 
Div. of Pettibone Mulliken Corp., Cedar 
Rapids, Iowa 


power 





“KNOW HOW 
IN HIGHWAY MAINTENANCE 


Policy on Maintenance of 
Roadway Surfaces 
$1.00 per copy 


Policy on Maintenance of Should- 
ers, Road Approaches, Road- 
sides and Sidewalks 
$1.50 per copy 


ALSO AVAILABLE, JUST RELEASED 


1950 Proceedings—The Group 
Meetings of the Association’s 
Committee Sessions at Miami, 
Florida, 1950 
$5.00 per copy 


(limited number available) 
Order Direct From 


American Association of 
State Highway Officials 


917 National Press Bidg. 
Washington 4, D. C. 














for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
resources, constitute your best possible 
assurance of satisfactory service. Estimates 
submitted promptly on request. Manufac- 
turers, also, of Diamond Core Drilling Machines 
and complete accessory equipment. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 
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are made with TUFQUOISE containing 
100% “Electronic” Graphite! 





Unmatched smoothness! “Electronic” is Eagle’s trade name for 

a blend of purest crystalline graphites reduced to micronic fineness 
in our patented Attrition Mill. Leads made with it 100‘ have a 
frictionless, smooth-gliding quality never approached before. 
Non-crumbling points! The microscopic graphite particles 

of infinitely varied, close-interlocking shapes combine with 


the clay binder to form the strongest, longest-wearing 


lead structure ever made. 

Perfect reproduction! Because millions more of these finer 
graphite particles are compacted in every inch of its lead. Turquoise 
deposits denser, blacker, even lines that reproduce to perfection. 
Precision grading! 17 individual. exactly controlled formulas 


of Electronic graphite and clay keep the 17 degrees of Turquoise 


evenly spaced and as true as a plumb line. 


Free Sample: Write for a free sample, naming this magazine, 


your dealer, and the grade you desire. 


£® 


EAGLE PENCIL COMPANY + NEW YORK + LONDON + TORONTO 














EXPLORATION 
Mining 
Oil Structure 


Water Supply 


GEOPHYSICS 
Dam and Foundation 
studies 





Excavation estimates 

Outlining sulphide ore de- 
posits 

Placer and bed-rock map- 
ping 

Structural contouring 


A world-wide service using latest 
seismic, gravity, magnetic and 


electrical methods 


INTERNATIONAL 
GEOPHYSICS Inc. 


J. J. Jakosky, President 

1063 Gayley Avenue 

Los Angeles 24, Calif. 
Established 1928 








MIDWESTERN 


HEADQUARTERS 


FOR 
Engineering and Surveying 
Instruments, Fine Repairs 
We Carry a Complete line of Survey- 
ing Instruments and Supplies. 


Gurley 
Brunson 
Sokkisha 
White* 
Seiler* 
Mikron* 
Brunton 
Lufkin 
Chicago 





* Denote buildeis instruments. 
REBUILT INSTRUMENTS - RENTALS 





Since 1914, our instrument 
repair shop has been known 
from coast to coast for its 
excellent precision work. 


WRITE FOR DETAILS! 











NATIONAL BiuE Print Co. 
Chicago Union Station Bldg. 
513 W. Adams St., Chicago 6, Ill. 
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Equipment, Materials & 
Methods (Continued) 


Prismatic Telescope Level 


A VERY ACCURATE and fast-working 
telescope level is now available as acces- 
sory for the T-1 optical transit. It has a 
sensitivity of 20 in. per 2 mm and is ob- 
served through the Wild prism system 





Accessory for T-1 Optical Transit 


The bubble ends appear at convenient eye 
height and coincidence is established to 1 
in. accuracy by means of the vertical tan- 
gent screw. With this accessory, the T-1 
transit may be used for leveling jobs of 
high accuracy, including sewage and bridge 
work. Henry Wild Surveying Instru- 
ments Supply Co., 26 Court St., Brooklyn 
2, N.Y. 


Steel Shore 


A SELF-CONTAINED, telescoping steel 
shore that is handled by one man and per- 
mits micro-adjustment isannounced. The 
product can be used effectively in support- 
ing forms for concrete slabs, beams, col- 
umns, walls, tunnels and other shoring 
work. The shores permit a 5 ft range of 


adjustment Only three sizes cover a 
range all the way from 6 ft to 15'/2 ft 
above the mounting surface Heavier 


load-carrying capacities to as high as 9,900 
Ibs, with adequate safety factor, are made 
possible by the special sleeve nut design 
As a result, spacing of the shores can be 
greater, reducing the number of shores 
needed and proportionately reducing erec 
tion and dismantling costs. Easier han 
dling, economy and reduced maintenance 
result from other design advantages of the 
new equipment. No jacking devices or 
other separate accessories are required 
The U-shaped head plate is designed for 
locating 4 in. lumber or lapped 2 in. lumber 
on edge. No nailing is required under nor- 
mal conditions, but staggered nail holes 
are provided for use when desired. Safway 
equipment can also be used to eliminate 
close decking for shoring at heights greater 
than the maximum shore extension (11 ft, 
13 ft, and 15'/, ft in the three sizes avail 
able). The base plate of shores is quickly 
bolted to an adapter which can be mounted 
on the tubular legs of Safway frame-type 
scaffolding. Sales Department, Safway 
Steel Products, Inc., 6234 West State St., 
Milwaukee 13, Wis. 


THE PILE FOR THE !} 


Standard Cased 


For fluid ground conditions 
requiring a_ cast-in-place 
pile withapermanentcasing. 
Firm-bonded with surround- 
ing earth, plus end bearing 
these piles support all types 
of structures in hundreds of 
locations throughout the 
country. 

14,400 MacArthur cased 
piles support the Cincinnati 
Union Terminal and its sur- 
rounding rail facilities and 
structures. 


Send today for your copy of 
‘Planned Piling for Founda- 
tion Construction” which tells 
of this and other MacArthur 
piles tailored for your foun 
dation work 











MacArthur 


CONCRETE PILE CORP. 


18 East 48th St., New York 17, N.Y 


New Orleans «+ Cincinnati « Boston 





WASHINGTON SQUARE 
TRAVEL SERVICE 


(Established 1922) 


307 Avenue of the Americas 
New York 14, N. Y. 


V. A. Di Lucia, Director 
Oregon 5-0525 


Official Representative of all 


Air and Steamship Lines 


Complete Travel Arrangements 


Transportation and Hotel 
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Imperial 
TRACING CLOTH 


FFIES 
THAT ME! 


e The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


Imperial 


+. TRACING 
a CLOTH 


A o- 
5m? 


Gye? 


Pe 
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Equipment, Materials & 
Methods (Continued) 


Earth Mover 


COMMERCIAL MODELS of the 2C500 
Heiliner are now available. The unit is 
equipped with a 13 cu yd scraper. It is 


| practical not only for contractors, but also 


for city, county, and state highway de- 


| partments, utilities, and other operators of 





2C500 Heiliner 


such equipment for maintenance, stock- 
piling, and other purposes. Features in- 
clude Heil’s exclusive Hydro-Steer, un- 
obstructed visibility, big, safe, heavy-duty 


2-shoe air brakes synchronized on bo e | 
2-sh ir brak ynch 1 both th 


tractor wheels and the trailing unit wheels, 
and speeds up to 25 mph, even 
loaded. A 165 hp Model HRB600 Cum 
mins diesel engine powers the 500 Heiliner. 
The larger 2C800 Heiliner, with its 200 hp 
Cummins diesel engine, 18 cu yd scraper, 
and 20 cu yd dump wagon fills out the line 
of Heil’s high speed earth movers. The 
Heil Company, Milwaukee 1, Wis. 


Rolling Door 


A FULL VISION window for use in rolling 
steel doors, is now being produced. For 
many years there has been a demand for 
some type of window opening in the rolling 
door. Because this type of door is con- 
structed of interlocking slat sections ap 
proximately 4 in. wide, openings in the 
past have been limited to slots within the 
width of the individual slat section. The 
full vision window can be furnished 12, 16, 
20 or 24 in. in height and 20 in. in width. 
Two or more can be used in larger doors 
The window is presently furnished with 
transparent aeroplane plastic lights, which 
are shaped and assembled to coil with the 
The full vision window permits a 
clear unobstructed view of exterior or 
interior, admits light, aids in controlling 
truck movement and keeping out intruders 
A full vision window, because of its unique 
construction, preserves a solid closure 
when the door is closed, keeping out drafts, 
weather, etc., and coils up overhead’ with 
the slat curtain when the door is opened 


door 


| Cornell Iron Works, Inc., 36 Ave. & 13th 


St., Long Island City, N. Y. 


When Requesting Literature, 
Please Tell The Manufacturers 


You Saw Their Products Men- | 


| tioned in Civil Engineering 


when | 


ENGINEERS 


in underwater 
construction 


Tonal 
quality 
reveals 


material 


rocky crag 


or pinnacle; 


° —_—_—— — oe 
BLUDWORTH MARINE — 92 


New York N. Y. 

Please send me free details and complete 

scriptive literature of the Model ES-123 Pre- 
I cision Survey Instrument. 


Address . 


I city... 
Please state your intended use. . 


Prices furnished o. request 












POCKET 
TRANSIT 


hos frequent application on the job...in 








construction, highway, airport, pipeline, 
railroad and other engineering work. 


Alwoys keep a Brunton Pocket Transit handy 


BRUNTON is @ registered trode mork of 





THE 501TH ANNIVERSARY 
OF THE 
FOUNDER 


OF THE 


GRATING INDUSTRY 


Irving Subway Grating Co. 


ESTABLISHED 1902 
* 
TIME TESTED 
PRODUCTS anp SERVICE 


CLEAN—DRY—SAFE 
OPEN GRID 
GRATING—FLOORING 
STAIR TREADS 
FLOOR ARMOURING 
BRIDGE DECKING 


DURABLE 


ae’ Fitting Grating 
for Every Purpose” 


OFFICES AND PLANTS AT 
50-08 27 ST., LONG ISLAND CITY, N. Y. 
18-08 10 ST., OAKLAND, CAL. 
Agents in Principal Cities 
Consult Phone Directory 
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Literature Available 


FLoors—A 12-page practical guide for Tine 


economical and efficient care of floors in 
buildings, institutions, factories, 
schools and colleges covers the condition- 
ing, repairing and maintenance methods 
for the widest variety of floor materials 
concrete, asphalt tile, cork, linoleum, mag- 
nesite, terrazzo, wood. A. C. Horn Com- 
pany, Inc., 10th St. & 44th Ave., Long 
Island City 1, N. Y. 


office 


ELEVATING AND CONVEYING EQUIPMENT 

A bulletin for the Cement-and Rock 
Products Industries featuring Rex elevat- 
ing, conveying and power transmission 
equipment has just been published. The 
book contains much useful information on 
drive and conveying chains and bulk han- 
dling equipment for the industry. Com- 
plete details and specifications of all chains 
Cutaway and diagramatic 
views of chain clearly show points of im 
portance to observe in specifying equip- 
ment of thistype. Ask for Bulletin 52-53 
Chain Belt Company, Dept. PR, Milwau- 
kee 1, Wis. 


used are given 


DEAERATOR—A 4-page bulletin, No. 
3677, describing the Permutit Deaerator 
with internal directcontact vent condenser 
has been prepared. Many advantages of 
this unit, which heats and deaerates water 
in three stages, are outlined in this bulle 
tin. The Permutit Company, Advertising 
Department, 330 West 42nd St., New 
York 36, N. Y. 


Arrport Licutinc—An 18-page book- 
let on airport lighting equipment selection 
and electrical requirements is now avail- 
able. In addition to a general description 
of the product, information is supplied on 
where the particular equipment may be 
best applied and what, if any, 
apparatus is essential to its operation. 
Photographs are presented of each piece 
of equipment referred to in the wiring 
diagrams and the CAA equipment and in 
stallation specifications are stated. Ask 
for Booklet B-5428, Westinghouse Electric 
Corporation, Box 2099, Pittsburgh 30, Pa. 


accessory 


1-Rope Buckets—A 44-page bulletin, 
No. 2392, will be of interest to users of 
overhead or bridge type cranes with 4- 
rope bucket trolleys. One of the features 
is a list of ten vital items for guidance of a 
prospective purchaser of a 4-rope bucket 
There are numerous illustrations of bulk 
material handling including coal, ores, 
chemicals, etc., with performance data and 
comparisons of cargo dispatch and dis- 
charging vessels, barges and railroad cars 
Helpful information and diagrams are 
presented on 4-rope bucket types, reeving, 
arrangement of cables for various types of 
cranes, cable life as influenced by sheave 
diameter, and how to determine the in 
crease in payload through use of anti- 
fraction bearings in bucket sheaves. Bucket 
Department, Blaw-Knox Div., Pittsburgh 
30, Pa. 








PRESSURE CONCRETE CO. 


gives cement 
greater utility, 
versatility! 


FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal Plants, 
Tanks, Stadiums, Bridges, Sea Walls, 
Breakwaters. 


FOR LINING: Reservoirs, Swimming 


Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, Stacks, 
Bunkers, Irrigation Ditches. 


FOR CONSTRUCTING: New Tanks, 
Stacks, Piles, Sidewalls and Roofs, 
Steel Encasements. 


Write for 48-page illustrated booklet 
showing “GUNITE” at work. 


PRESSURE CONCRETE CO. 


NEWARK 5, N. J. CHICAGO ILL. 

193 Emmet Street 33 No. La Salle Street 

CHARLOTIE, N. C. FLORENCE, ALA. 
Liberty Life Bidg. So. Court Street 





BUCKET LADDER 


DREDGES 


for 


SAND—GRAVEL 


@ SCREEN PLATES 
e BUCKET PINS 
SAND PUMPS 
YUBA JIGS 





YUBA MANUFACTURING CO. 


Room 716 - 351 California Street 
San Francisco 4, Calif. 


CABLES: Yubaman, San Francisco 


Shawdarbco, London 
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Literature Available 
(Continued) 


STEEL Founpry Propucts—The book 
let, “The Steel Castings Industry— Build 
With Steel Castings,”’ is designed to ac- 
quaint you and members of your organiza 
tion with the products of the steel foundry 
It contains a chart entitled “General En- 
gineering Types of Steel Castings” which 
has been found useful as a guide to design 
engineers and others in determining the 
proper steel casting specifications. Steel 
Founders’ Society of America, 920 Mid- 
land Building, Cleveland 15, Ohio 


Horst & Bopy Lines A colorful, illus 
trated and detailed bulletin on the Model 
727, 827, 1027 and 1034 hydraulic hoists 
and their series 200 and 300 bodies has been 
These hoists and bodies are for 
The Per- 
Galion, 


prepared 
use with heavy duty trucks 
fection Steel Body Company, 
Ohio 


ELEVATING Tower CataLoGc—A com 
prehensive catalog offers complete data on 
single-well and double-well models of the 
company's elevating towers. Specifica 
tions are clearly defined and rigging dia- 
grams are illustrated for practical applica- 
tions of this material-handling equipment 
The catalog also illustrates and describes 
all components required for erection of the 
towers having either 3,000 Ib or 5,000 Ib 
Ask for Catalog 249 
Elevator Company, 


live load capacity. 
American-Tubular 
Zelienople, Pa. 


GeaR-Moror Bookiet—An 
two-color bulletin on fractional-horsepower 
gear-motors listing 61 standard 
from which to choose has been announced 
Designated as GEA-5678, 


S-page, 
models 


as available 
the publication describes the applications 
for FHP gear-motors and outlines a simple 
method of determining correct horsepower 
requirements with the use of an ordinary 
pipe wrench and fish scale. The bulletin 
contains descriptions, cut-away drawings, 
selection charts, and dimension tables for 
both concentric-shaft and 
shaft gear-motors, includes a section on 
maintenance pointers, and a complete list 
of G-E apparatus service shops throughout 
the country. General Electric Company, 
Schenectady 5, N.Y. 


right-angle 


Diese, Tractors—A 32-page booklet, 
Form 30182, ‘‘Attachments Increase Prof 
its,"’ shows many possibilities of adapting 
Caterpillar diesel tractors to specific jobs 
The fully-indexed catalog explains uses 
and construction of each tractor attach 
Thirty action pictures supplement 
Specifications, draw 


ment 
the catalog views 
ings and dimensions are provided where 
needed. Included are such practical and 
low-cost items as cab heaters, rain traps 
and air prescreeners. Sizes of the attach 
ments range upward to the steel cabs avail- 
able with four models of tractors. Cater- 
pillar Tractor Co., Peoria 8, III. 
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ACKER DRILL CO., INC. 


SCRANTON 3, PA. 


Over 30 years’ experience in the design 
and development of Drilling Equipment. 
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COMMERCIAL 


Steel Supports 
for faster erection 


Tunnel Engineers familiar with Commercial Steel Sup- 





Photo: Courtesy of Union Pacific Railrood 
The 
Commercial 
Shearing and Stamping 
Company 


YOUNGSTOWN 1, OHIO 


ports specify them over and over because they have 
learned from experience that erection is faster on al! 


types of tunnel construction with Commercial Supports. 


Not only do they eliminate slow, cumbersome timbering 
but assure safety both during and after construction. 


Commercial Steel Tunnel Supports are tailored to 


meet the variable requirements of each job. 


Consult a Commercial Engineer on your next tunnel project 
or write for tunnel booklet for specific details. 
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TIDE GATES 





Fig. B-61. 


Type M-M 


Type M-M (Rectangular) 
Tide Gates are available 
in 37 sizes from 8” x 8” 
to 96” x 96”. Bulletin 
No. 71 describes them 
fully. 


BROWN & BROWN, INC. 
LIMA, OHIO, U.S. A. 








LEFAX* x x 


POCKET SIZE TECHNICAL 
© DATA BOOKS $1 EACH 


Printed on loose leaf, six hole, 634" 
x 334" bond paper, each book con- 
tains about 140 pages of technical 
data, presenting condensed, accurate 
and essential data for the student, en- 
gineer, technical worker and business 
man. 


Transformers, 
Relays, Meters 
Hydraulics 
Surveying 
Mech. Drawing 
Machine Design 
Machinists’ Data 
Piping Data 
Surveying Tables 


Architecture 
Home Heating 
Illumination 
Electrician's Data 
Builder's Data 
Lumber Data 

Air Conditioning 
General Math. 
Math. Tables 


Physics Trig-Log Tables 

Chemical Tables Metallurgy 

Metals Analytic 

Gen'l. Chemistry Chemistry 

Reinforced Highway 
Concrete Engineering 

Building Mechanics of Materials 
Construction Power Trans. Mach’'y. 
adio Thermodynamic Tables 


& Charts 
Phys. & Thermo- 
ynamic Data 
Phys. & Org. 
Chemistry 


Television & FM 
Electricity, AC 
Electricity, DC 
AC Motors and 
Generators 


Write for FREE Catalogs fover 2000 listings). 
See for yourself how helpful LEFAX can be to 
you. Send $1 for each book, or $5 for any six 
books listed above, to: 


LEFAX, Dept. CIV-10 Philadelphia 7, Pa. 
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Literature Available 
(Continued) 


GENERATORS—A 4-page bulletin on the 
company's general line of products is 
offered Generators AC, motor genera- 
tors, converters DC to AC and power 
plants AC-DC are presented together with 
photographs, specifications and informa- 
tive data. Kato Engineering Company, 
Mankato, Minn. 


Lone HoLe Drittinc—A 4-page bulle- 
tin fully covers the recommended proce- 
dure for drilling long holes varying in 
depth from 20 to 150 ft wtih tungsten car- 
bide Rok-Bits, long hole drilling tools and 
the standard percussion type drills. Such 
holes can be drilled in any type rock or ore 
in any direction, in two standard dimen- 
sions 1’/,; in. and 3 in. Rock Bit Sales and 
Service Co., 2514 East Cumberland St., 
Philadelphia 25, Pa. 


THREE MACHINES IN ONE—A 4-page, 
two color bulletin on the Model 80 back 
filler, tamper, side crane has been pub- 
lished. The versatile, one-man operated 
machine backfills as it tamps as it travels 
The folder uses text as well as action photo 
graphs to good advantage in depicting and 
describing the varied operations performed 
by the 80. Complete specifications and 
dimension data are clearly presented. Re 
quest Form S120. Cleveland Trencher 
Company, 20100 St. Clair Ave., Cleveland 
17, Ohio 


FLUORIDIZER BULLETINS—Two 4-page 
bulletins on fluoridizer dry chemical feeders 
have been Bulletin 50-H14 de- 
scribes the new volumetric Model fluorid- 
izer for feeding fluoride compounds at low 
rates with high accuracy. The bulletin 
lists the features of feeder, presents ten 
advantages, describes its operation and dis- 
cusses feeding rates, capacities and feeding 
range adjustment. Bulletin 30-H21 pre- 
gravimetric (loss-in-weight ) 
fluoridizer for the addition of fluoride com- 
pounds to water supplies with utmost de- 
pendability and extreme accuracy. This 
bulletin describes the feeder and its opera 
tion, information on fluoride 
compounds and gives the principal dimen 
sions of the feeder. Omega Machine Co., 
345 Harris Ave., Providence 1, R.I. 


issued 


sents the 


presents 


SILICONE-BASE WATER REPELLENT—A 
4-page bulletin on Flexseal, a silicone-base 
water repellent which gives superb results 
not only on brick and concrete surfaces 
but also on sandstone, limestone, stucco, 
cement- 
base paints and other similar compositions, 
has just been published. Technical data 
and instructions for application are in 
cluded in this bulletin which is printed in 
two colors throughout and is amply illus 
trated. Building Products Division, Flex- 
rock Company, 36th & Filbert St., Phila- 
delphia, 4, Pa. 


asbestos-cement combinations, 


~~ 





Greater economy, greater 
speed of installation, 
greater flexibility in op- 
eration, greater success on 
all kinds of jobs in remov- 
ing surrounding ground 
water — enabling you to 
handle the wettest work 
with greatest profit. 


Write today for’ Complete’'catalog Dept.ER 


COMPLETE MACHINERY & 
EQUIPMENT COMPANY, INC. 
36-40 11th STREET 
LONG ISLAND CITY, N. Y. 


INT 
SYSTEMS 


SALE OR RENT 





(PPLIED 
MECHANICS 
~ REVIENS 


ture in applied mechanics and related 
engineering sciences. 


To critically survey the important 4 
literature contained in 525 engineer- 
ing and scientific journals, in new 
books, and in reports of research 
agencies of 28 countries. 


For keeping abreast of significant ad- 
vances throughout the whole field 4 
with a minimum of time. 
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PROCEEDINGS 
AVAILABLE 





The following papers, printed as 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CrviL ENGINEER- 
ING. Discussions of these papers will be 
received, as in the past, for a period of 


Summarized in Earlier issues 


D-54. Discussion of Paper, Truss Defiec- 
tions by the Coordinate Method, by Kuang- 
Han Chu. In Proceedings-Separate No. 54. 


D-61. Discussion of Structural 
Damping in Suspension Bridges, by the late 
Friedrich Bleich and L. W. Teller. 


Paper, 


112. Diversions from Alluvial Streams, 


by C. P. Lindner. 


113. Wave Forces on Breakwaters, by 
Robert Y. Hudson. 


114. Utilization of Underground Storage 
Reservoirs, by Harvey O. Banks. 


D-51. Discussion of Paper, Laterally 
Loaded Plane Structures and Structures 
Curved in Space, by Frank Baron and James 
P. Michalos. 


Discussion of Paper, Design of Irri- 
by W. H. Nalder. 


D-57. 
gation Systems, 


D-60. Discussion of Paper, Surveying and 
Mapping Requirements for Modern City Plan- 
ning, by Charles A. Blessing. 


The New 
~~ t. = 


D-62. Discussion of Paper, 
Towns Program in Great Britain, 
Coote. 


115. Lake Michigan Erosion Studies, by 
john R. Hardin and William H. Booth, Jr. 


116. Graphical Solution of Hydraulic Prob- 
lems, by Kenneth E. Sorensen. 


117. Development of Stresses in Shasta 
Dam, by Jerome M. Raphael. 


in Turbid 
Ludwig, 


118. Flocculation Phenomena 
Water Clarification, by Harvey F. 
W. F. Langelier, and Russel G. Ludwig 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 


available. Use the convenient order 
form on page 116. 
D-56. Discussion of paper, Turbulent 


Transfer Mechanism and Suspended Sedi- 
ment in Closed Channels, by Hassan M. Ismail. 


D-70. Discussion of Regime Theory for 


Self-Formed Sediment-Bearing Channels, by 
T. Blench. 


Third Notice 


119. Thin-Walled Members in Combined 
Torsion and Flexures, by Warner Lansing 


120. Surface Water Wave Theories, by 
Martin A. Mason. 


121. Rate of Change of Grade per Station, 
by Clarence J. Brownell. 


122. Engineering Aspects of Diffraction and 
Refraction, by J. W. Johnson. 


D-65. Discussion of paper, National Topo- 
graphic Mapping, by W. E. Wrather. 


D-71. Discussion of Paper, Rectification of 
the Papaloapan River in Mexico, by Reynaldo 
Schega. 


Second Notice 


123. Long-Period Waves or Surges in 
Harbors, by John H. Carr. This paper reports 
the results of field and model studies of the 
sources and characteristics of long-period 
waves in harbors and analyzes the subjects of 
basin resonance and water motion induced by 
adaptability of 
and 


the waves. The particular 
models to this type of study is discussed, 
examples of the use of models in the design of 


harbor facilities are given. (Available May 1.) 


124. Influence Lines by Corrections to an 
Assumed Shape, by James P. Michalos and 
Edward N. Wilson. This is a procedure for 
obtaining influence lines for continuous struc- 
tures directly from a consideration of geome- 
to structures ol con- 
whether or not sub- 

Since it is a numeri- 


try. It is applicable 
stant or variable section, 
jected to joint translation. 
cal method involving successive corrections to 
procedure lends itself 
analytical computations, design 
development of judgment and 
(Available May 1.) 


an assumed shape, the 
to precise 
studies and 


sense of scale. 


125. Torsion of Plate Girders, by F. K. 
Chang and Bruce G. Johnston. Analytical 
and experimental research was undertaken at 
Lehigh University, Bethlehem, Pa., to deter- 
and 


D-59. Discussion of Paper, Limit Design mine the stress distribution stiffness, 
of Beams and Frames, by H. J. Greenberg strength of bolted, riveted, and welded plate 
and W. Prager. girders under uniform twisting moment. 
INSTRUCTIONS 


to avoid unwanted duplication 


tember 30, 1952, without charge. 
combination of both. 


orders for all 


Separate 
at ry fol wing ennual rates: Members of 
Student Chapters 


established annual subscription rates. 





1. Papers ure to be ordered by serial number. Please keep record of Separates you have ordered 


2. Any ASCE member may order a total of 40 copies of papers during the fiscal year ending Sep- 
These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 40 copies in a fiscal year. 
Charges for excess copies or for subscriptions will be included on the 1953 dues bills. 


4. Non-members of the Society may order copies of ProceepiINGs papers by letter with remittance 
of 50¢ per copy; members of Student Chapters 25¢ per copy. 


5. Discussions of each paper, with author's closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
discussions of a paper previously ordered. The order form will list available discussions of papers. 
pe will be numbered to agree with the basic paper. 


papers, including their Di i U 
ASCE, $3.00 (beginning oe. 
, $5.00; non-members, $10.00, plus foreign postage c 
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Formulas are proposed for calculating rivet or 
bolt 
riveted, and welded plate girders 


welds for the bolted, 
When rivet 


pitch and size of 


pitch or weld size is given, the torsional stiff 
ness and strength can be predicted. (Available 


May |! 


126. Variation of Wind Velocity and Gusts 
with Height, by R. H. Sherlock The flow of 
air in level, open country is adopted as the 
standard of reference in this paper, assuming 
that the influence of local shielding and unusual 
topography will be evaluated by the designer 
in each individual case, perhaps with sugges- 
tions in the code. Recommendations are based 


on velocity pressures rather than on design 


(Available May 1 


pressures 


Wedge-Beam 
Amirikian. Im the 


D-53. Discussion of Paper 
Framing, by Arsham 
original paper, published in January 1951, sug- 
gested arrangements of wedge-beam framing 
are outlined The range of application is dis 
cussed, and a method of analysis is presented. 
Formulas and tables, as well as a simplified 
procedure for solution of simultaneous equa 
tions, are also given to facilitate the necessary 
Discussers are: 


computations in practice 


G. C. Ernst, J. J. Hromadik, G. R. Swihart, 
Herbert A. Sawyer, Jr., J. J. Polivka, and 
Arsham Amirikian Available May 1 

D-72 Discussion of Paper, Design of 
Large Coal Bunkers, by Paul Rogers The 
original paper, published in June 1951, at- 


tempts to present a rational design procedure 
based upon several coal bunkers actually con- 
structed. Formulas for coal pressures on ver- 


walls are reviewed and 


bunker 


tical and inclined 


values are tabulated; walls are pre- 
sented as flexible plates; unbalanced forces 


due to asymmetry are analysed; and con- 


tinuity for the stiffeners is introduced Dis- 
cussers are: George L. Blanchard, Alexander 
M. Turitizin, and Paul Rogers (Available 


May ! 


Name (Please Print) 
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For the Use of ASCE Members Oniy 
PROCEEDINGS PAPERS ORDER FORM 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 


Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


Paper No. D-54 D-6l 112 113 114 D-51 D-57 D-60 D-62 115 116 
117 118 D-56 D-70 119 120 121 122 D-59 D-5 D-71 123 124 
125 126 D-53 D-72 127 128 129 #130 BI «12 «=~+D-66 D-79 D-80 


If more than one copy of a paper is desired, indicate here 


Address 


First Notice 


127. Stresses in Deep Beams, by Li Chow, 
Harry D. Conway, and George Winter. Beams 
whose depths are comparable to their spans are 
Information 


this 


used in a variety of structures 


for single-span beams is presented in 


paper Five cases of loading are studied and 
for four of these cases, three different span-to- 
depth ratios are examined. Distribution and 
magnitude of binding and shear stresses are 
given in graphical and tabular form suitable 
Although this in- 


formation is applicable to structures made of 


for direct use in design. 
homogeneous material, their us¢ in connection 
with reinforced concrete requires some special 
briefly 


considerations that are outlined. 


(Available June 1.) 

128. Horizontally Curved Box Beams, by 
Charles E. Cutts. 
through an angle of 90° and resting on four sup- 


\ beam curved horizontally 


ports is analyzed for maximum torque, shear, 
moment deflection, and rotation when the beam 
carries a uniform load. Three types of curved 
box beams were fabricated and tested with five 
concentrated loads placed symmetrically on 
the curved part of the beam to assimilate uni- 
form loading. Unit strains were measured at 
critical points on the beam by means of SR-4 
electrical strain gages. A new method of de- 


sign for closed section curved beams and a 
theoretical development for determining rota- 
tion and longitudinal warping stresses are in- 


cluded. Available June 1. 


129. Analysis of Arch Dams of Variable 
Thickness, by W. A. Perkins. It is always 
desirable to build an arch thicker at the abut- 
ments than at the crown in order to secure the 
most economical design. Heretofore, however, 
the determination of stresses in such a struc- 
ture has been extremely laborious, but with the 
aid ot 
this paper, the stresses can be determined by 
Furthermore, 


the formulas and curves presented in 


slide rule in a very short time. 
practical use of the formulas and curves does 


not require a thorough comprehension of the 


Membership Grade 


~ Date 
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mathematics involved in the development, 


(Available June 1.) 


130. Underground Corrosion of Piping, |», 
R. A. Brannon. 
of underground corrosion of piping is based on 


This discussion of the subject 


the writer's experience in the industry of trans 
porting liquid petroleum by pipelines, and his 
association with others in this industry and the 
related industry of transporting petroleum gas 
Although the underground pip- 
ing systems with which members of the ASCE 


by pipelines. 


are concerned differ in 
from those in the oil and gas industries, it 
likely that many of the corrosion problems are 
This 


piping 


may many respects 


common to all of them paper is limited 
to the metal 
(Available June 1 


outside buried in soil 


131. The Allegheny Conference Planning 
in Action, by Park H. Martin. Since 1943 the 
Allegheny Conference on Community Develop- 
ment has been developing and backing a plan 
for the 
Among the many civic 


improvement 
area. 


of municipal greater 


Pittsburgh, Pa., 
improvements credited to the Conference are 
a successtul smoke-abatement program, high- 
bridge development. planning for 


way and 


stream-pollution abatement, and alleviation of 


parking congestion in the ty. (Available 
June 1. 
132. Specifications for Structures of a 


Moderate Strength Aluminum Alloy of High 
Resistance to Corrosion, Progress Report of 
the Committee of the Structural Division on 
Design in Lightweight Structural Alloys. Th« 
specifications cover allowable stresses, design 
rules, and fabricating procedures for structures 
built of aluminum alloy known commercially 


as 61S-T6 (Available June 1 


D-66. Discussion ot Paper. Lateral Forces 
of Earthquakes and Wind, by a Joint Commit 
tee of the San Francisco Section of ASCE, 
the Structural Engineers Association of North 


and 
etn California The original paper, published 
in April 1950, developed a 
lateral 


iynamic criterion 


ior design of earthquake and wind 
forces and a provision for building codes based 
Discussers are: Seismic 

Reuben W. Binder; R. R 
Housner and J. L. Alford; 


and a Joint 


on this criterion 
Research Group: 
Martel; G. W. 

S. K. Guha and Gurdas Ram; 
Committee of the San 
ASCE, 
tion of Northern California 
A 


Francisco Section of 
and the Structural Engineers Associa 


Available June 


1D-79 Paper. Stage Predic- 
tions for Flood Control Operations, by Ralph 
E. King The 
July 1951 
the prediction of stages in the lower Mississippi 


Discussion of 


original paper, published i: 


described the problems relative 


Discussers 
Hoehl. and 


River Valley during flood periods 


are Robert Buehler and W. S 


Ralph E. King Available June 1. 

D-80. Discussion ot Pat Mississippi 
River Valley Geology Relation te River 
Regime, by Harold N. Fisk The original 


paper, published in July 1951, described the 


geology of the alluvial valley of the lower Mis 


sissippi River and major changes in strear 
activity Wiscussers are Leo M. Odon 
Stafford C. Happ, and Harold N. Fisk. (Avail 


able June 1 
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Professional Services 


Listed alphabetically by states 





EWIN ENGINEERING 
CORPORATION 


Design and Construction 
Investigations, Reports, — i. 
mates « gement 
Facilities, Foundations, industrial ict Plonts, 

Bridges « es. 
P. O. Box 361 Mobile 3, Ale. 


PALMER & BAKER, INC. 
—— Engineers and Architects 
yy Transportation, Subequeous 
Vontenler Tunnels, Rock Tunnels, Utility 
Tunnels, Bridges, Grade Separations, 
Highwe , Airports, Traffic Studies, 
Parkina Problems, Waterfront & Harbor 


es 
Complete Material, Chemical and Soils 
Laboratories 








JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, hood and 
erosion control, river basin development 
planning, dems end their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, Sen Anselmo, Calif. 





DAMES & MOORE 
Soil Meehenics Engineering 
Genera! Offices 
816 West Fifth Street 
Los Angeles 17 
Regional Offices in 
Los Angeles . Sen Francisco . Portland 
Seattle . New York 


KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riparian Rights, Boundery Locations 
Preperation for Trial of Suits 
Consultations 
Joseph C. Thome 
4811 Blegden Avene, gt Ww. 
Washington 11, 





DUVAL ENGINEERING & 
CONTRACTING CO. 
Genera! Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 
Jacksonville Floride 


RADER ENGINEERING CO. 
Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 

Tunnels, Highweys, Airports, Traffic, 
Foundations, Buildings, Reports, 
Investigations, Consultetions 
1615 duPont Building Miami, Florida 


ALVORD BURDICK & HOWSON 
Charlies B. Burdick 
Louis R. Howsen Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri- 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 
20 North Wacker Drive, Chicago 6, Ill. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 

wee ot Improvements Sewerage 

| ca Water Systems 

Industrie! Plants 

Recreational Facilities 

Investigations and Reports 
805 East Miller Street 

Springfield, Iilinois 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Airports — Drainage — Electric Power 
Flood Control — Industriel Rete Studies 
Sewerage — Valuation — Waterworks 


Hershey Building, Muscetine, lowe 





HAZELET & ERDAL 
Consulting Engineers 
Bridges — Foundations 


Expressways — Dems — Reports 
Monadnock Block 
Chicege 


403 Commerce Bidg., Seuie 
Dixie Terminal Bidg., Cincinnati 





EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 
Soil Borings Leboretory Tests 
Foundation Analyses Reports 

3635 Airline Highway 
New Orleans 20, Le. 








WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 
Sewerage and Water Systems, Airports, 

Industrial and Power Plants and 
Structures 

Reports — Designs — Specifications — 
Supervision 

1304 St. Paul Steet, Baltimore 2, Md. 


ROBERTSON & ASSOCIATES 
Consulting Engineers 
Bridges—Structures,—f oundations 
Industrial Buildings & Facilities 
Highway Planning 
Investigations—Designs—Reports 


Baltimore, Md. Richmond, Va. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 
Supervision 


238 Main St., Cambridge 42, Mass, 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Re 
Dams, Reservoirs, Tunnels, Foundations, 
Groundweter Supplies and Resources 

Non-Metallic Minerals 
6 Beacon Street 

Boston 8, Massachusetts 





INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigetions—Reports— Design 
Procurement—field Engineering 
Domestic and Foreign 
74 New Montgomery St. 

San Francisco 5, California 





MAURSETH & HOWE 
Foundation Engineers 
Airports, Highways, Tanks, and 
Structures 

Offices 4 Eastern 
Laboratori Associate: 

8953 Western Ave. George R. styitee 
Los Angeles 47, Calif. Newark, N. 





KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER - CONTRACTOR 
investigations - Reports - Valuations 
Design - Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 





CLYDE AND ASSOCIATES 
Consulting Civil Engineers 


Soil and Foundation Engineering 
Asphalt Mix Design and Control! 
Airport Runways and Pavement Design 


3405 Piedmont Avenue 
Oakland 11, Calif. 





O. J. Porter & Company 
CONSULTING ENGINEERS 


Alrports—Highways—Dems 
Foundation — ization — Pavements 


3757 Wilshire Blvd., Los Angeles, Cali. 
516 9th St., Secramento, Celif. 








CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plents, Appraisals, Re 
ports, Traffic Studies, Airports, Gas and 
lectric Transmission Lines 


351 East Ohio Street, Chicago 11, Ill 





DeLEUW, CATHER & COMPANY 
onsulting Engineers 
> Public Transit 
ms 
eden ro. Grade Separations, 
Rail » ays, Power Plents, 
Eovemeee, Tunnels, Municipal 
Works 
150 N. WackerDrive, 
Chicago 6, Ill. 


GREELEY AND HANSEN 
Engineers 

1A. Siew, Paul E 

pnt Niles, Kenneth V 

Samuel M. Clarke 

Water Supply, Water Purification, Sewer 

age, Sewage Treatment, Refuse Disposal, 
Industrial Wastes 


220 S. State Street, Chicago 4, Ill. 
HARZA ENGINEERING COMPANY 


Consulting Engineers 


79 McAllister St. 
San Francisco 2 





ae 





a3 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Herbor Structures, 
Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 
SOIL TESTING SERVICES, INC. 





Carl A. Metz 
Theo. W. Van Zeist 
John P. Gnaedinger 
Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apperatus 
4520 West North Avenue 
Chicago 39, Ill. 





USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 


Write Today For Rates. 





Additional Professional Cards 
On Pages 118 and 119 
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DUFFILL ASSOCIATES, INC. 
Consulting Engineers 


80 Boylston St., Boston 16, Mass. 


Listed alphabetically by states 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omahe, Nebraske 


Dems, Hydroelectric Power 
Flood Control 


| 


Professional Services 





HARDESTY & HANOVER 
Consulting Engineers 
Successor to Weddell & Hardesty 

Long Spen and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations 
Foundations, Structures, Super- 
vision, Appreisals, and Reports. 

101 Perk Avenue, New York 17, N. Y. 








FAY, SPOFFORD & THORNDIKE 


Engineers 


Bridges and Industrie! Plants 
Water Supply and Sewerage Works 
Port and Terminal Works, Airports 


New York 





JACKSON & MORELAND 


Engineers and Consultants 


Reports —fxaminations— Appraisals 


Machine Design 


Design and Supervision of Construction 


Technical Publications 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Surveys—Reports—Economic Studies— 
Transportation, Traffic — Design — 
Supervision — Management — Port and 
Harbor Works—Terminals—Expressways 
— Highways — Grede Separations — 
Bridges—Tunnels— Water Supply 
3 William Street 250 Park Avenue 
Newark 2, N. J. New York 17, N.Y. 


paangnic R. HARRIS, INC. 


Harbors, Piers & Bulkheeds, Drydocks, 
Foundations, Soil Mechanics, Industrial 
Plants, Weter Supply, Flood Control, 
Airports, Highways, Bridges, Power, 
Sanitary & Industrie! Waste Di 
j Willem Suet,” Newerk, J. 
Phila. Trust Bidg., Philadelphia 
Fomy Buitdine 


San Francisco 





PORTER-URQUHART ASSOCIATED 
O. J. Porter & Co. 
Consulting Engineers 


Airports—Highways—Dems 
Foundations—Stabilization—Pavements 


415 Frelinghuysen Ave., Newark 5,N.J. 








BENJAMIN S. SHEINWALD 


Architectural Consultants 
on 


Engineering Projects 
Design-—Supervision—Reports 


85 South Street, Boston 11, Mass. 





Clark Aerial Survey Corporation 


Topogrephic Maps—Moseaics— 
‘econnaissance Strips 


E. W. Clark, President 
45075 N. Teritorial Rd. Plymouth, 
Michigan 





BLACK a VEATCH 
Consulting Engineers 
Weter—Sewage —flectricity—Industry 
Reports, Design Supervision of Construc 
tion | igeti Valuation and Rates 
4706 Broadway Kansas City 2, Mo. 








BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 


P. ©. Box 7088 1404 E. 9th St. 


Boston New York | 79-Ninth Ave., New York 11,N.Y. 
AMMANN & WHITNEY 
METCALF A EDDY Consulting Engineers 
Engineers Design — Supervision 
Investigations Reports Design Bridges, Buijdings, Industrial Plants, 
upervision of Construction Special Structures, Foundations, 
and Operation Airport Facilities 
Management Valuation Leboretory Expressweys 
ape One 76 Ninth Avenue, New York 11, N. Y. 


724 E. Mason Street, Milwaukee 2, Wis. 





Consulting Engineers 
Clinton L. Bogert ivan L. Bogert 
J. M. M. Greig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
Water and Sewege Works 

Refuse Disposal Industrial Wastes 

ainege Flood Control 
624 Madison Avenue, New York 22, 

New York 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
Express Highweys 
Administrative Services 


921 Walnut Street 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 





KNAPPEN.TIPPETTS-ABBETT 
MCCARTHY 
Engineers 


Ports, Harbors, Fleod Control Irrigation 
Power, Dams, Bridges, Tunnels, 


we 

Subways, Airports, Traffic, Foundations, 
Water Supply, Sewerage, Reports, 
Design, Supervision, Consultation 


| 62 West 47th Street, New York City 
CLINTON L. BOGERT ASSOCIATES | 


| Weter Supply, 





LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 
Salt Water Problems, 
Dewatering, Recharging, Investigations, 

eports. 


551 Fifth Avenue, New York 17, N. Y. 








BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industriel Wastes—Refuse 
Disposal—Municipa! Projects 
Airkelds—Industria! Buildings 
Reports —Designs—Estimetes 
Valuations— Laboratory Service 


| 
| 


110 William St., New York 7, N.Y. | 





JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 





L. COFF 


Consulting Engineer 


Steel saving construction through pre- 
stressing concrete and/or structural steel. 


Design, estimates, erection methods, 
supervision. 
198 Broadway New York 7, N.Y. 





SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges, Structures and Reports 
Industrie! and Power Plant 
Engineering 


Syndicate Trust Bidg., St. Lowls 1, Mo. 
220 Bush Street, % Francisco 4, Cal. 








FRANK L. EHASZ 
Consulting Engineer 
Structures, Bridges, Airports, Parkweys 
Design Supervision of Construction 
Investigations, Reports 


730 Fifth Avenue New York 19, N.Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundetions for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 
420 Lexington Ave., New York 17, 


AP. Cor. 614, Caracas, Venexuele 





PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Engineers 
Airports, Bridges, Tunnels, Highways 
Traffic & Transportation Reports 
Subweys, Foundations, Herbor Works. 

Valuations, Power D 
Industrial Buildings 
Dams, Sewerage, Water Supply 
51 Broadway, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 

Civil & Sanitary Engineers 
Malcolm Pim 

G. G. Werner, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 

and ‘ations 
Appraisals and Retes 








| 25 W. 43rd Street, New York 18, N. Y. 





THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Specie! 
Hydraulic Investigations 


New York, 50 Church St. 





ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage. Rel- 


use Incinerators, Industriel Wastes, City 
inning 


50 Church Street, New York 7, N. ¥. 





SEELYE STEVENSON VALUE 
& KNECHT 


Censulting Engineers 
Manufecturing Plants 
Heavy Engineering 
Structural 
Mechanical 
101 Park Ave., New York 17, N. Y. 





SEVERUD-ELSTAD-KRUEGER 
Consulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Specia!l Structures 


415 Lexington Ave., New York 17,N. Y. 





SINGSTAD & BAILLIE 


Consulting Engineers 


Ole Singsted David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Park 


Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N.Y. 





FREDERICK SNARE CORPORATION 
Engineers-Contractors 
Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 
233 Broadway, New York 7, N. Y. 


Santiago, San Juan, P. R. 
Havana, Cubs Lima, Peru 
Bogota, C , Venezuele 





D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N. Y. 





THE AUSTIN COMPANY 


Design — Construction — Reports 
Plant Location Surveys—Domestic & 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 





Additional 
Professional Cards 
On The 
Preceding Page 
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Professional Services 


Listed alphabetically by states 








J. W. Av 
Consulting Engineers 
Weter, Sewerage, Garbage, Industrial 
Wastes, Vv. 1 ol, = 4 


Leader . Woolworth " 
Cee ts, ©. New York 7, ny: 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sowepe and Industrial Waste 
Problems, Airfields, Refuse Incinerators, 
Dams, Flood Control, Industria! Buildings, 
City Planning, Reports, Valuations— 
Laboratory 
121 So. Broad Street, Philadelphia 7, Pa. 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
Engineers 
HA RG, PA. 

Water Works Sewage, Industrial Wastes 
& Garbage Dispose —Roeds, Airports, 
Bridges & FI Control, City Planning, 
Traffic & Parking, Appraisals, Investiga- 
tions & Reports. 











3 
Scranton, Pa 
° Pittsburgh, Pe 
Daytona Beach, Fie. " 
Medellin, Colombia, S.A. 





G. G. GREULICH 
Consulting Engineer 
Investigations, Reports, Advice. 
Pile Foundations, Sheet Piling 
Cofferdems, Bulkheads, Piers, 
Bridge Decks, Bank Vaults. 
1346 Connecticut 778 Osage Road 
Washington 6, D.C. Pittsburgh 16, Pa. 





MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports—Highweys—Sewasge Disposel 
Systems— Water Works Design and Oper- 
ation—City Plenning—Municipel Engi- 
neering—Alll Types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 
Jeckson, Miss. Harrisburg, Pa. 





GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


412 Washington Street, Reading, Pe. 





HUNTING, LARSEN & DUNNELLS 
Engineers 
Industriel Plants — Warehouses — Com- 
mercial Buildin Steel and Reinforced 
Concret esign—Supervision— 
Reports 


1150 Century Bidg., Pittsburgh 22, Pe. 





JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 
Dams and Power Problems 


Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphie 7, Pa. 








MODJESKI AND MASTERS 


Consulting Engineers 


GREER & MCCLELLAND 





F. M. ers Consulting Foundation Engineers 
G. H. Randall JR. Glove | aad 
ae 7 — lection — enaincertn 
aoe soil testing — undisturbed comping and 


Design and Supervision of Construction 


Inspection and Re, 
Bridges, Sructures and Foundations 
535 Fifth Ave. State St. Bidg. 
New York, N.Y. Harrisburg, Pe. 


core drilling. 


2649 N. Mein 9, Texes 
98 Greenwood Ave., Montclair, N. J. 








LOCKWOOD a ANDREWS 


Consulting Engineers 


MORRIS KNOWLES INC. 


Engineers 
Ww. Purl Industrial Plants, Harbors, Public Works, 
ae pe Fat _. Roads, Airports, Structures, Earthworks 
Valuations, Leboretory, City Mechanical & Electrical 
Planning Reports—Design—Supervision 


Surveys— Valuations 


1312 Park Bidg., Pittsburgh 22, Pa. HOUSTON — VICTORIA 








WHITE, GUYTON AND BARNES 
Consulting Ground- Water Hydrologists 
G d-W c n 





of New Develop- 
and Maintenance 


R. C. JOHNSON 
Consulting and Designing Engineer 
1226 Bull St., Columbie 1, S. C. 


Evaluation; Plannin 

ments, Operationa 

Advice; Legal Proceedings; Artificial 

Recharge, Induced River Infiltration, 

Well Interference and Other Ground- 
ater Problems. 

307 W. 12th St., Austin 1, Texas 
Tel. 7-7165 





THE McPHERSON COMPANY 


Engineers 


More and More Members 
of the Society 
are using this Service. 


ls Your Card Here? 


Design Power Plants 
Supervision of Construction Reports 
Industrial Plants ppralsals 


Greenville, South Carolina 














neering Practice. 


Please send 


1 am (not) a member. 





Vow sevailable 


MANUAL OF 
PROFESSIONAL PRACTICE 


Compiled by the ASCE Committee on Private Engi- 
Issued as No. 29 in the Manual of 
Engineering Practice series, this replaces Manuals 5 
and 6 which are no longer available. 


Articles covered in this Manual include Public Service 
and Governmental Employment; Contracts for Service; 
Classification of Engineering Services; 
Making Charges; Overhead; Re-use of Plans; and 
Estimating Fees for Professional Engineering Services. 


Price $1.00 
(50°; discount to members) 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


copies of Manual No. 29. 


Enclosed is check (or money order) in the amount of $ 


Bases for 


State 
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Tight Joints « Cut Heat Loss 


@ Assure 
@ Resilient, N 
@ Faster, Easier App 


on-Sagging, Rigid 
lication 

















KORK-PAK* Closure Strips will give you tighter siding and 
roofing seals because KORK-PAK remains rigid and firmly 
in place under all weather conditions—won’t sag, crack or 
shift. Com of resilient cork granules bonded together 
with asphalt, KORK-PAK is faster to apply—requires mini- 
mum fastening because it’s rigid . . . weighs half as much as 
asphalt or rubber and reaches your job for approximately the 
same cost as asphalt. Made for horizontal, vertical or bevel 
closures on standard steel, aluminum or asbestos cement corru- 
gated sheets. a 
Write for complete details and samples. Ask for the Servicised 
Catalog. There’s no obligation. 
*Kork-Pak is one of the —~ 
the Construction Industry by 


Patented products developed for 
rvicised Products Corp. 


SERVICISED PRODUCTS CORP. 


CHICAGO 38, ILL 


605! W. 65th STREET e 
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Abrams Aerial Survey Corporation. . . . . «ss we es 96 
ae” ee ee ee ee ee 
Aero Service Corporation . . 2. 6 6 ee ew ee eee 55 
Wm. Ainsworth & Sons,inc. . © 6 6 6 6 ee ee we we we we) «CN 
Albert Pipe Supply Co.,Inc. . 2. 6 1 ee ee ee ee) «6106 
Allied Structural Steel Companies . . . . . «s+ s+ we « ! 
Allis-Chalmers Manufacturing Compary 3rd cover 
Americon Association of State Highway Officials . . . . . 108 
American Bitumuls & Asphalt Company... ... 5s + 20 
Arkwright Finishing Company. . . . .© 6 s+ 6 ee ee 87 
Bethlehem Steel Company . . 9 i ee 59 
Bludworth-Marine, Div. of National- Snplen- Bludworth, Inc. 111 
Boeing Airplane Company. . . . . - s+ s+ es ee eee 93 
Borne, Scrymser Co. . . ‘ewe Oe & 888 2 68 2 
Brown & Brown, incorporated. bi¢eaeeweneetvee Oa 
Cast Iron Pipe Research Association .14 and 15 
Coterpiler Trecter Co. 2. 2 2 et tt te te tee tw ee im 
Coment Gen Company . 2.2.5 2 2 ee ee eee wo eo (18S 
Centriline Corporation. . . o- ere » ee + & le 3 
Chicago Bridge & Iron Compeny one ene see ee 83 
Chicago Pump Company. . . . . - + + + e+ ee eee 24 
Columbia-Geneva Steel Division ‘ 100 and 101 
The Commericial Shearing & Stamping Co. (ent aune Oa 
Complete Machinery & Equipment Co. . . . . . ... + %F14 
Concrete Reinforcing Steel Institute ‘ 18 and 19 
dS a ae a a a ee ee 
Drilled-in Caisson Corporation . . . . . «+ «+ « «© « « « 106 






















RUGGED COUNTRY 


RUGGED ees 






Whether you're surveying rough terrain or gentle oom, 
it's nice to know that your precision altimeters are rugged and 
durable enough to withstand severe shocks and vibrations. This 
security is yours with W&T Sensitive Altimeters. 

Consider particularly the W&T Sensitive Altimeter 2 Supe FA-181 
j — an instrument in which construction and precision meet the 
") exacting requirements of military service. Tk T Type FA-181 is 
aluminum cased and has a latched meta! lid for protection under 
al! climatic conditions. Several standard ranges are available. The 
1000 to 6000 foot range, for example, is readable to one foot — 
with sensitivity of one part in 8000. desiccant (with a condition 
indicator) is included to absorb moisture which may enter the case. 
The Altimeter is compensated for temperature changes and read- 
ings do not require correction 
Importent features of the FA-18! os well as other WAT Altimeters include: 
ay Seances PemOFU «No adjustment or setting is required. 
There is no lag 

Cummanon = Scales are individually drawn for each mecha- 
nism and require no correction 
The mechanism is simple and is shock-proof 
mounted within the instrument case 
mmoemantt =W&T Altimeters rival the accuracy of the finest 

laboratory standards and performance stated in 

the specifications is guaranteed 
An altimetry marual is furnished with every W&T Altimeter. 
Also available is the W&T Palmer Altirule, a graphic computer 
for calculating elevations of field stations without computation 
when using the Two Base Method of Precise Altimetry 


WALLACE & TIERNAN 
PRODUCTS, INC. 


ALEC TNC AL MECMANESAAS AND PRECISION OSTRUMENTS 
Bolter tte 0 Mew jersey + Represented = Primcpe! Cares 
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Index to Advertisers 


Eagle Pencil Company 


Economy Pumps Inc., Division of C. H. Whee ler Mfg. Co.. 16 and 17 


General Electric Co. 
W. & L. E. Gurley 


Hardinge Co., ° 
A. C. Horr ena ies, 
Hyster Company ‘ 


Imperial Pencil Tracing Cloth . 
International Geophysics, Inc. . 
International Harvester Company 
Irving Subway Grating Co., Inc. 


Keuffel & Esser Co. 
Koppers Company, Inc. 


Laclede Steel Company . , 
Layne & Bowler, Incorporated 
Lefox 

Leupold & Stevens tnstremente, ine. 
The Lincoln Electric Company . 
Lockheed Aircraft Corporation 
Lock Joint Pipe Company 

Lone Star Cement Corporatior 


MacArthur Concrete Pile Corp. . 
Moretrench Corporation . 


National Blue Print Co. 


National Clay Pipe thanslacterers, ‘me ° 


The Permutit Company . . 
Pittsburgh-Des Moines Steel Co. 
Portland Cement Association . 
Pressure Concrete Company 
Proportioneeers, Inc. 


Raymond Concrete Pile Co. 


Servicised Products Corporation 
Simplex Valve and Meter Company . 
S. Morgan Smith Company i 
Spencer, White & Prentis, Inc. 
Sprague & Henwood, Inc. . 
Standard Oil Company (Indiana) 
Johr W. Stang Corporation 


Tennessee Coal Iron & Railroad Company 


Timber Structures, Inc. . 


U. S. Pipe & Foundry Company . 
U. S. Steel Corporation . ‘ 
U. S. Steel Export Company 


Wallace & Tiernan Products, Inc. 
Warren Foundry & Pipe Corp. 
David White Company 


Henry Wild Surveying instroment Supply Co. 


John Wiley & Sons, Inc. 


Yuba Manufacturing Co. 
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ISTORY-MAKING 


now in 3 new, BIGGER SIZES ...2yo.upoc acy Hp-20c 


Thousands of Allis-Chalmers HD-5G 
1-yd. front-end shovels are making his- 






























fory... handling an endless variety of 
excavating and material handling jobs 
faster, at lower cost than ever before. 


Now . . . to meet the challenge of 
ever-increasing production demands, 
Allis-Chalmers multiplies the sco pe of 
tractor usefulness even more. And here's 
how. The same basic design — the same 
yersatility that made the HD-5G so use- 
ful can now be yours in the 2-yd., 3-yd., 
and 4-yd. Tracto-Shovels. Combined 
with the unmatched performance of the 
pew Allis-Chalmers tractors, they give 
you a real competitive advantage by 
bringing you a new, faster and better 
way of getting the job done. 


| 


I ts 


> 
4 


: 
Pioneering New Methods — Tracto-Shovels are blazing new trails in excavating and 
material handling . . . doing traditional jobs in a new, better way. World's Largest 


Front-End Shovel 


A Size for Every Job — Faster, more efficient operation at lower investment. 


’ oye — handles toughest ex- 
All- Round Versatility — Not limited to a specific type of operation. Fourteen quickly cavating and material 
‘interchangeable attachments adapt Tracto-Shovels to different assignments in minutes. Simple handling jobs in a new, 


truck or trailer transportation between jobs. faster, better way. Stand- 
ard bucket capacity — 


Built to Take It — These new Tracto-Shovels are the toughest, strongest ever built. Every 4-yd.; light-materials 


‘ 2 ity — 7-yd. 
part has ample size and strength to do its job. capacity y 


TRACTOR DIVISION + MILWAUKEE 1, U.S. A. 









LOCK JOINT 


MICHIGAN 


! 

l 

l 
ILLINOIS en OHIO 
I 
> 


...inthe heart of the 
GREAT LAKES REGIO 


SERVICE TO THE HIGHLY IN- AUGMENTING THE DETROIT OP- 
ERATION are our three other modern per- 

DUSTRIALIZED GREAT LAKES cea art: eae 
. ; manent pipe manufacturing plants. Each 
REGION is the main purpose of Lock Joint’s per- od these planta te tcetetindle tented te 
manent manufacturing plant on the outskirts of Detroit. serve the rest of the country East of the 


Specializing in pipe 24” in diameter and larger for Rockies. The Wharton, N. J., plant covers 
the East; Columbia, S. C., the South; and 


water supply lines, distribution feeder mains, cooling 
Turner, Kansas, the Great Plains. No mat- 


water or process water lines, subaqueous intakes and 
: : = & : ter how large or small your contracts may 
outfalls, the Detroit plant is ideally situated to serve é nigh 

; = be, if your pipe requirements are 16” in 
such nearby industrial centers as Chicago, Cleveland, diemeter ex larger, you can set eamall 
Gary, Akron and Toledo. Because of this convenient that the efficient and economical answer 


location, pipe from the Detroit plant can be economi- to your pipe problem can be supplied from 


cally shipped to other parts of the country, as well. one of these four Lock Joint Plants. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture 
and installation of Reinforced Concrete Pressure Pipe for Water Supply and 
Distribution Mains in a wide range of diameters as well as Concrete Pipes of all 
types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


Established 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C. 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. © Kansas 
City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. * Wichita, Kan. 
Kenilworth, N. J. © Hartford, Conn. * Tucumcari, N. Mex. * Oklahoma City, 
Okla. * Tulsa. Okla. * Beloit, Wis. * Hato Rey, P. R. * Caracas, Venezuela 











